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miilaX-ll OtOjulS 



^l^i )\\^ 4 — a LiiLoJI dtjjL_lJ ;J**> ■"■j i^j — 4 — c . t ii"ni4 tjr^'J * 



{jZ jLfcjJj (jljaLstjj ^ -^ ■ ..1 Allj j^ljjl j ) < njS I i <i I *_i mL^-iJiJlj OLjjiaijijJIj 
L-aLLail <1ajL>. jjS <Lv>JI > ii i in i_^j-j-uj . 4jljjifijJ jj» il jj^i JTjjtxJ fi^Atl 

Ljj£L*J IflJ*? Lil j- • - ^~ (2)1 » J L"l I n~ (^jlll 3_3^_*-tl 4jjJijJ 2jUJU>- jJJU-uI jJ^- 

i j1j* r..\\ 1 :,,.-»■ i 4_iijL»jj s 4_c3 Lj^*j (_^JJl aJLiJI ^j d i.-t ^ jrt i (jl j. i^i J I jj^t-i 

I Ila (^ JJsL«31 Lij_j-^-j (^LLs-La 3-*j t 4JLji jj- (jjj^j-tl Ijbl 0^-4^ "^ tS^ 

j-^J I ii^ o i ' flj *\ LcJ j u i' jjt * j U"i i ■■* 4-jij * ,$.{] Sj^j-ku d a I U *~ I ^jj (Jji^tj 
■qJclC I oJt (_£ jj I <4j I ' -1 1 j~ A-«J i 4j_U l_d-l Ljjj) O-^ ^j"i J 1 l_j rCJ L»J I f j * ' jl I J-ji-jJ I 
JIjuoJI i-jlii,«j ijftJUJI till j ( _ r iS LjJjjs-j aj-wj j '>«'»|j 4_oLjijVI LujLlJx>- CjLxLsj 

* * * 

sUxjjlj tjjLJI ajjIj^JI *Lj»j-J3 f<JLc njn j'fljl O^JJ <^JJJJLl (jIsj-C JlSj 
>— ijJ ub i5 _i <ik tl SL£j_*il gIj i ul—ml ftLb S-lLcl ^^ SJjJiaII 3 j; A ... I^Tl 
aJjlILjJ 4 (1 MllrttLj (^Jflj^t-LI *lj— Jl («^>-JJ (JL<l_^JlJ 5jj j^>JLi (_yijlj ijtxialj 

t jj« .«(j:j-_>i2l 4_uj_ij| fij 1 i f-LJuJ 1 t^jJlj^** ^-ll_i-u jj-^ (jiua'jjftj -f'j - ■■ 1 1 ^-lc 
jj£. *lj-SJI ^_^ ' 'J? _J ■"■»'* j_3 Li>- ?r >• ^l3 . • . . 4_ijiLijjia tZjajiJfq Qjifl a i_jljl 

aj j t . — * T 1 4_j-L>o (_^>-l (J-j° fC-LtJij <1 ti inlti II (jrtJ f^j' «i *J' (il—i-jJ^t ^Ujj 

LiLSLijj 4^ljS3l (*JLcj 2/; ,,.\l<t| ,ljj ^11 ^JLt tyLt 2\.^\\ 5 „l ; .^11 
^ cxijj cJtL rtu (^u^LuiVl >jl*JI (>« LjiiLaJl ^1 formalism a^j.^tl 

* ^ JL? (J "J ■ '■ **• "J) (jjj/JLj*. _jj! Ljj <JS-1 4_a_L^l_C -^ ^ l«H jjjjijJI i al Url 
LtJ >_£- i LaL«J U \q_Lc3 ■ " *} ' ^'' p '"■' *~ ' ' ^M * "■■ i 4 I I i q jj ^ ' ' 1 ' .jj '"JL3 

. ^Htt.l ^ Mill LULl {j£- Lj^lijlJ 
UtSjllj ijjjil SjjJiJB Ujj£j j|J_a jj^SjJI 1 V\\- ■■■'"'t j _ j ■* H ■ 'I ~<ll > ' ---II 1 j_* ^ j-^JJ (*J 




£j-t_ua^»JI 4-e_uAaJ1 /) ui>i j-4 Jj-I^m jjl Jisk^lj ijtti*J1j) rf A . ..I All jj^j jLLljIj 
\_ifl J-^9 , (£V)j J J~* ' ' J j '"'_) 4-UjL»J I ( _yul_(-ti| I » ■" 9-&J t >a-r»-i_i-kl l_4i2Li-Ca 
CjLIjIII 4jjJaJ .iJLijJLjJI ( _ r jJoLjjJI (jUftJ (JSLi (j^ 3jLj_»JI 43j ii <> (jtniU 

*-3^jJI t-iJ1j.ll ( J,t.,5.,*,„.Tj 4jjJi_i LAjjSj — >. jji (jjfcj i(±i.jJ— ->Jl (JlajJLl (_)ju-ul 
a_Oij i 4Jila LuiJJ <4^j_l<3J ^^ L^-Li-C ^ A .'l.C i ^ .-..<! k i il "Ol ljufcj . xjLfljJIj 
i) ^ <* J /c_jj 1 aSU I <, ]Lc i _- r -±C- (3^ jtV'11 1 a Lip -- 1 "-»" V CL)l_LdJI 4_jjJaj £jl 

. 1 ■g.'s jS o j (j^a JU i J 
- ^ -i j '<* ^jic JlcLuiJ j—usLalt .<J-ili ^L^jIj ^J-aJ ljLl^JI I jufe jL^ I jX_a 
, cLlaji-iJll 4jjij_L«aJ) J-tflJ <tx^4LC. *j * •"■• A jJ-fi (_jJ-ll 4JlIL-uji ^ *^ -^ ^1 X" --m 

^ L^jjjij^aj ,5 .uj '-' ,l 4_>jLiil >jc_j f j^jJJtjformalization 4Jjj_uJI 

l 3-»aJ I j 4jj_>JI iiJL i!jL*_4 Jjjsj ^Lu=l t_iLXJI ^jl J^-SJI ^j ^ -i ^ '* t^-iLlCll 
'" J '*^ -L> ^' '*-' ,%j "' '- ja cj^jj ' ■ ^j ■ "^" ^^ aJLjlII ' "')■" ,_J3 ' f W~ "■! 1 (_jj_>J| 

i ' ~ '' a i4_ijLs 4^Ju 4jJj VI d"l ^ . ,.1 , ,.l L;r 3 aJLui ' '" • * j t LlILs- S, i5 « t.1 4jjj-i^lJI 
^j j b«MI ^yi jsJLjJI L-'iSLaJ C.JAJ i^^aljJl* j^^JJjijSJI x^l^Jlj ijj vl^ll ^n^JI 

i Ay, ,~,.\\ jyjiaJI jUo| ^Lp>-! (ja\ * J *"•"• ' ""' LftjiaJu 4jJL)laSJI 4jji-iJlj lijj^lJI 
(oJaJI *Lj>C. j j^' |,*tC />,j , 1 "ly ■>- sLl3 ^j "_■« ' (_fjJt a iSjl^jJI 4_i_9 CjJ^jfcil (_£jJ1 
(_Lucj ^jja jj. I '^1 9-*J) i LU,Lc i-_iL>-j j^3 ' '"" 1 j ■*■ ' l^5J t>.lj ~ i n I J (Jf jL^ _i ri!l 

. 4lc jijjj 




£j I jj A t L^"" ^ J " u ' ^- J ^"-^~ a ^ ' l( (*-" L?^" ' ^ ^ ...la )) i_j 1 "■ C '"-^ "ij (_-3 J— u 

J5LJ cLl£. (j— i£. V J j_3j d jIj i<*_JejjLjj p l«-H 5 A ulI'^ ^ 4_JLj_a 

^"' L)J C~^ t,<JjJ1 4 — A i ,. I A i j| ^i IaILj ji 4 A ■ ..1 ATI i '» ^ L-i A ~ ^ 

& % # 

<_3JLgj j^Ja i( JjLiM (J^-ui LjLjS^ (j-u^J 4JU (-atj-lcVI (jjl 4j».jjjj> 1? 0-^.3 
1 4, a i ir I A 1 1 ^^ jl *JjJI { _ ;r s ^j »-■ ' -^ -»■" 1 1 j-j-^- ££jLoJ1 j-jjjj (jjSl - \jj-i#\ L4J1 _ 

(_I| y I *1 *»■ . j cLUjJ i*i*Jl 4 A , ,A* jVyja 4_a-J— o-Cj ' ^ ' U~ '" 1.' *J J'" ,'"_J 

( _ r A L« j ■ t A 1 ,^j ,,l , ,.jj ?r liajl Ljjli -\J A , t j . I j- tZjl>ja 4_q_r>. >jUi 4_j*^>- l>_o ^k 
~ J 1 lJ~' "J) j ^-*'-4j_i>^J 'P ~ ■"*■*■ l£j '■" A 1 j d_3-il_Lajsj 4_A_j_3j 

Cj»ii^,a (j^LijI ^-3 Hut {j£ j 7--^ J (— iJJJLI (jT 4_teuJ»^<l— a Lxjjjjj i <i A . ,,'vl I i^j 
LaIjlC I a (jt-S'j td. -HLj-iLSl Sjl — in -*.1l S_L».j ^^ir. iUA_3 J-$j-j tLljlJJl ^^ 

if4jj1_j£JI ^ A . ,. la :pjji)^| <Li j 1 t-i 
5_3LiUt 4_ijL»J L4 (jj .«/ftjj|_jSUI» — 1 1-> ■ » ■* (La-s-jj j^ LlLo Ljj^Aj j^j 
d t 1 ** Cjlil oJkJjL_t ( jJLa , lj_ij ^^ jciiaj^m SjL^a-j j^jjl j^ A * aN^ ( * Jja 4_ijj_Al1 
J Lin J ^ t^j" 1 ! mi jj i^u 4_ljjjl!I lZjLoJJJLI j^ 7T IU i^.U I j_4 Ji^>o lilt -rj 3jjlai.j 

fL^ji i4_oiiljSLH cL)j-aJI tAjt-afCJI ^Lj_±Aj| i^iJI hLj_l3 :aIjIjSJ1 ^Lj-j-a ^ 
djl .^.Nl <Lii_jj-aj 3_ujjJl j^i 4j1c fiLojVI tjr U^j i4_Ljjju LJj-jT j^j . <j_* jjiSU I 

La 1 V"i i jijTj .((jlJLflji)) (_yJ*J tUJ-jjV 4_*JS (Jj 4jjjL>ijt 1S1 ' <i jt (jib (_yJjl « fftJJ I jSJ I n 
d_clS j_o ^iljIII ^jLiL i_flj_u ((ajjIj^m »■ IU <^> 1 1 (jic ftLii^/l £jl IjlA jjJS (JLoj 

, LfjU' ,^j « quantity ^j^m 

tj^j^ Uo^ J-ib^ i n "1*1 fdj Joj-^-jil JS jjja jj^a^l ilAkj ilj-ii^ LJj.'v rt"i (JjILj 
jl 2_J— oJjJI — 5 o -*JI SJjJujlJI '"'I -■ tT» ^-.t I ^^a ^V Ly j ( j_»jl (JjL_5J,| J-tiaj 
j^ iSj^a Jj^J iLlik ^j_i Lfl i>i «jj i<—i i-T<£U t I J^Jfc Ljj j^-j-j ^^jjl — <i j A ,,.tAl1 




«_l^j I *n Vi~ i ill 4JJI JjJa^ii j . ^j -" ■ --> -■- "' ' I jj r (jy^jJt (^jt nil 4j^j_jo <iujLa> 
dijJLs CjUI i" "i ,,t\ tui ""'1 -rl li- '^*f I a IlA (jja JSJ i LaJ^l 4 IjU ^jj-C <J_jLJLji 

jjJa jj^j«j4 j-4 Lc-o j-i^ I 1 1 J-&>- j lis j Li-o i_j LjSU I I Jut (jjJuij-u I jljU 

(jj—dJl ■ U ' "*J I rJ$ 4 ' ' ) * ^ <L5L_S_jJ1 ^" ' j ■"■ , t j -a -«- . -'H , ,, t l_j_jaUjj 

J^LiljjjVI i_Jaj^ 1 ^'"^ **■ i J d .'"'J~ " ( - :j - 1 l-^ <j-^' 4_lSj«J I tiiij '^ijj *.«1| 

f«3— ! I C jjL-Sj - d ^ ^ '"'".j OlJJ ■*■ "' Hj ^j '-~ j_ fl '" J ^j-a^ fl 1 1 j^_Je jjIj 

uJi-uiL) {j*~ -*■ ' »< oL*-i ^JJl — 'LS^.ilLja w ■* '--» ■ — " 4_j_ij_LJajJ I '"'I j ' ^J 

j J *"' ■ -' 1. 1 jLU^l I J-A (j^J . Sjl in ^>ll (^ /«-L*_II jJJ t jc j^-lj-jJl l_jjVI 
|<U — j»j_L*JI 4_xl£ ^I.UC £>js Jtj-4-C 1 3 1 ■fc.i 1 1 ^Lj_uaL^JJ jl~ i nl «_*uL>J 
Jlji^^T (jr -i-"j-A J^ue-a , J — ^yJLiJI AjUlU >JJJJ Sj-iLiJI 4j_aL*J <Jj£j 
jlj_s j t ^1 -J 3 ^ mlMl ^ ,,, Si ^^j j>l 1 ..it J-A <(^A<\ - 1 VA) 

a ; -.< ' i ^1\ .-.i j -^i w» a : ...u ^,y ^-,^ ,(\*\v< - \<\-A) ^l^Sf! 

J-uuj JLJI^j-j L-jL't-S" 4 <a y-J-^ (jr^ L «-j* lj1I^_j i°ii^1 j^j^jJs jj^: d_Ljj_jJ I 
L^ ij^'j ' C>dJ '"'^ Oj-^^ pi j ij i r T ft -w j^ j^iaj (KCjLjisLjjJI Jj-l<3?}) 

y <a ~< 7* j 'tj>^ * ^ ,r> ' ■ J -*J <^>£j '^ « Hj ^jU>JI ^j^dJI jj-o (Jj^l a_S_«JI 

(j-ujJ j j L " . i » I «_4 ■* j 1x1 1 ji 1 .1 <a r ^^jo , 1 j <i r ^ Ljj— J-iLI j LLui 1 4_jJ U S j-a 
d_^Jj_lJI 4 i "<Ltl (T-ll (IAjjIj5U! ^ n nil' !)) jcjjL-iaj (jJb A " i ■■! A t| jfl ... ^1 
/^j djjl ■>«■>■ d n j t, ^ ij t 11 J j i <i*i 11 4j1 .^jjlijJjijI (j^JJ L 7 J LiS d-itAjJij 

51. ..I i ..1 pi g' ia LaIL j*v i^ill ( _ ;r ^jj (jl ^J tilLaJ V .,.(Jjl3 (j-aj J-«J (j-°j 
(J^.1 (j-« (Jujj^JI LaJ^>J (Sj^jil La^j^^-^o SMjjtj iS^jjajJLl 4\aj «J,I ^«JLt 
(jj-lll (<uj-3j (_ya ^yaj_j>JI jJL_J1 ^Lij-i^/lj t4-Ljj-*}\ 4_aLSJkJI 4_«jjj pIjjJ 

51i, .In i II rili^i iil 4j|j_JI j_La~9 • c:r J J H>-!l ^gjl rill 5^LijJ| SjLjJIj SJjJU>J| 




(ttOJlgill 



s 
?«-ij i>3 (j] J "*-- 1 '_J • d ■» i ..1 iiti ^jj j| f» i« tl ,_a ( <( « J^~ — " tJ *— a (_?jl ' r\ — flJ 







U&Jfc) 



(jl ^j -*- il ,^JLji*Lflj ?\ i ifuVl i_JJ9 (jjo (^j— ill 
L^^—i^s] J - ^ .") (j I (jJ-C Sj-lLJa y.\ t " i ii d ii ml Ml 

jjjj i ^ ^ ^ *i Lki_jj . £f_iLJU dijjLA j^jj L#j <Li^3L>JI 

4_^j_m 5 ; ,..1V> ^ £jj T MJ aljJLl ljub *\jl£. 

di!j jLji jjja jSsjj - JjLaXI (^ - Li^-jj f.U^'A 

.t_tb5JI IJLA Uo^Li. 
— 1 ^ i^JJ-la (*i«JI (JT ^ 3 j ^ mi Irttl O^-LoLllI J "'l •'<- 

U^ -ij'j JJ* La JS 1 (jt i-La^^Li 4-joLaJI CjLjtJ-uaJI ,jj (*) 
"l r T 1 Til- 1.1- . - " -,[ j-^ f^jJl .jlt .(O-LjJi (jl" 

[j'l U ^J>J >-*"' Lijl_J_<i ijLlixiii' (jl_iJI_J-eJI jlj_H (J 11 TJ 

^ \j ±- . < ; ^<jti\ 3 (...) ^Ti-uUJl 4j^IjJI ^l^j'Vl Loi 







^i ojji ^ j ""» * ^ uJLhl' "-°-^ i_iL_liJI . jl — i-uSLHj jj_£jJ1 L_4_i J^- jf 

JjjjflJ i gr.^ i 1 1 [_gj\j2 i3_al j" cn.a ^^L^o £)jj <j_a ^ ' CLi Lw J I jLjJ I J CjLxLjJL^UI 
sLSLcujIj j>1 JLa (^2t i-L (_g JJ1 <ti*JI ?-L*=JiJ < ^"'<j*'> cf^*- I JljJl^O^ t<L^jaL>- CjIjjj 

^jjjjLS j»-J-^ L-^=J^ (*^' ^1 '^-»SUfc j-^f J' 1 - 1 -*- ^-i (*-*J '(jjaliJ-itl (jJ^SLiil 
Lutiii »J_flj JlSJ i 1 1 ttlf j-4 Julj pj j<i^jj-1c j2 t^jJaLiJI jLj^jJI (CJ-i-flj jvjlc 

I^js ^jjjKJI j»LtisV1 4j| :4Ji!Vjj »lj-i>9 J£ tfli<" ml (^k: ii-JI Jl^-I J-4JJ j«d 
LllLi-uaL^JIj (J^lt U (J J J°l (j->l 4 J ml i ri^/l j»ji«JI ( jJ^«.J 3 _tjj i ^ 1 1 AjjLall (jjj 
4 i\ n «J| 4_i_>-Li]t (j^i <Lj_9jjJU 4_aiaj^t (iilj OjU i I J_$J <L*_iJijSj . *Lj)_Lji]1j 
S^joLiil 7~JJ J I (jJ^ ' mill jj ^i t j 1 ij^aLiJi jLjj-q 2 1 LJ j_utflj L«JJ (LoL^j 4 1 1 r\-y^i 

4_i1jiaJI 4jLiIj Sj^UJI ^-fl.ii (jLlu'iLj J-=tj lS^JI t-ilj-Lji.b^l < f I *< r f-jj i^^jjJ 

. jj^a^l (lib (jialjjj (jjJLLJI tdllj? 4-Lc lllJL^jJ (_gjJI I JL4 (JL^ 
^j^ L i ^ j I (Jj jtiid2_a oL_j — LbL^Jl (j_3 (j-iuJ i 4j jj^ i ^ Cx}-i£3 ~^rtX9 "^ 

JljUjj (^jrJ-Jl CjLj-liJil (jrSj ((twJljSJI (iLjj_jjj 4 J j i nit) 4j^IaJ CjLljjiLi-uI 
e- LLa al I C^-ri ' (J j ^ J-^ ' !>* p J-"_9 • t^>' <>_i.i-ajJlj f. Ll^ii) 1 J OJ^ ' C^- '*~"- ^ t-P 
^jj>. Jl^J . \-^j.lc t_JjLJJ0 4jjj)_uaJ1 dJL^ JlLa -^l^ ^*' l~Ll£ ti-jLiSUI ^a j^kVI 
(JjjLj Lr 3 Cjjj-»*\ A i j -t ^ <J j " ' ^~ ^i t-^-^ <U-a '-'IjJ t 3i>^ a -^l 7-1 i^i j *i i nl 
4j (_>ut-i ^ JJ-i=. J^ 0^*1 CrS J'^i lill W^i -ijJ"d CH-" ^oJ-Jl^SJI lijjlij^o 
jl Ulil ^J*J ijLLalJI IJL4 ^3 (jpJ* L^Jj-J-3 Jj i m\\ (jji ,j5Lj -aJ oLjj«^o (jji 
j;jLi_i »_a d " . ,.l All ^ si j * >jLuU .j>lj_ix, /^<i j^JL^I <4_i_2 t ~ "■ ' (_£ JJI 
JM-i- ^v 4 ' d J'^'JJ' '~ 4_3j_^iaj ■ '— ~" ^ 4 IS t"i U ^J_4 0^~ f^Ll-a-^ T"*^ - ^ * J iM' 
i4jL^i!l ( _ ;r 3 O^J . 4j^ ji^j TtjLuj - 1 ^ ■ ^ ■ -^ ^" CjVLa^ja ^Si 4JjJlj-j4 -lj-^-*- 
L^jic 4 m>ij4 aJjJI aS^I ^pJI i!fjLiil :41a L..J Jl (ji 4jLc .ijjrji JS" 7^0! 

jj^tj l>-j>« j? Vli» (jjuj Paiadeigma ^tJ^Jl Jj*=^I j^ ;j_p-U <iJS Paradigm ^jIjLJI (*) 
■^'-^ j i-^f ^ *jt Lxjj i^iiU ^u=iiH .^js (_jjLijVI ^jjII 7-!i^jiiJI (ojjIjLJU jji^jLIj .pii'tern <j,\ 




V in n" 

. [qJLlJI f<i^ti ) (Jj) 1 j-i u _i 1 1 (j-=tj 1 1 't\ s\j t_ij£ LU j . .. J" ^jj «_lIV< i uj 

*1 1 H U L-lLJ <_J (^J J-LOJ 4-SjjlaU 4 n inl'ai ^1 | j_A J5 j^jjj (jf L^V (3"* 

jj^fcj I — smjj nJ t tilLi J *s mi "" LaIjJ jj? y jti'i i "*' LIS jJ ^"i -^ .^jjj ^ ^jiljJI 




^-sUJI (jl ,ii.'i^U lJjLjJI LiUjjVI jf L ; > iaiJI LiJIjj^', ja common sense ljJj i .ill ^^Jl (*) 

x . [jjLij-jjIIJ L*j— Li 




~<&hy 



^ . 4^jL.a^ <Gii.J Ju9j (JJU^J (jl£a 4Jj .^ ^ jjjijjLa 
(_j_L)I J_u (((SljjI jjjas :(Vjog>j>5 (J I n mi ,_jj_l>. 4jiJljj' 
(j^a {jjl LjU ii_j|^_>JI JL»-I (jL tlajJI ^jJi t t i mI J_3 

:(-u-*JI (>ja Ij-^a Jlalll (jL^ ,(**' <tPan (jL *LbT 

i L^gj La_tS .US a (J-ujJ ld 1 j *" (jJ} Cjjdi. La r* j *"* * 

l_jl ui_3- (J* - ^ (jJ*— ^"J . I— tj -J Jjj (_jJU>- (J£ ^^^ (Jj 

_j jUL^Vl ^ jallill ^ ...l l ^LjJI jji Hades (JjjjLa (*) 
^1 4,uj<i i^LiVl [Vjjj j_i_i ijjjjjj 5j>Ij jj ill? Cerberus 

^jljjJI Jutl J_jLa- ljj_j ijjjtJjLfc ^liinill jaJLiJI ^Jj r-jjy 'v'^h! 

Oskar Seyffert, The rjJi,] . g i j Vj d_, ifLu-ij jt d Ar 

Dictionary of Classical Mythology, Religion, - ^ 

Literature ,and Art. Gremercy Books, New York. "^^ 

.LoUj-jsii] 1995. • " J ^T^TT^ ; 

jj-^ i- ! l_Lj ■"■ I *" (_j-J-I' 



jl .iJ.^M '._; .^jLLjJIj ^jIj—JIj i j i^-ill <dj oa Pan jL. (**) 

X^ill I jut u f| nlj U3j_u (jjjjjejjl X^jll 4_Lilj (JjSjJ jiii ni'ijja 
Jj-fl L_3jLa1I ^jj4 j -i }" ^ L (jJJ^^-S^Jl *Ajtl\ fj\ ^j OjLirl tll^jL J-^o 






aj3|a£J| * n ■■■ la 

w ■ ■■ * ' CJJlJvj itL-Lj^ i'l ' JL> *J-* Jj— « (j-« < ,'.' ' ",' ' 1jSL*j . ^j i jl ^jl j ■ -in 

.(>LuuT (jl JUj.uJI (_£Lui^U * U" r n| *J (_£Jl11 l/oJuOl (j£. JjjJLaJt .JjLuaj ' " - '> J iLiJLLi 

.(JaB £ya ijjl 0j^ (<J La 4^jjlL 4aljJ 4-lcj r*4^L*-lJ iJatj-ajjj ^yl^ [JlLiLlJI 
i( jjjJu_LLajLj ?t^_J-il i3jj}j-£ L^jJ •<"■• ■«- ' S ( _ J lij^l (J^LlL La '.f^i a J->-lj Jl— ui 
CitAS LajLojI (j^J (41*1 m^l jjja JujJ_«JI IJl4 ^J aj .(j-uiajlslj-xi! *i^_^<j 1 gtn 

^-uLsjialj^iA Ct t ->-1j . 1 » j o ^- I g _ilr jjl (jl - t~~ ■ ■■] aJ (_jJj1 (_,"< *w i L«_jj_iji «_>Lj"n 
fjjLHo ^ LULc (jj jjuLajjiSi'V cJSj ;3j1 jj <! (jSJj <a5Iji ^ij ^ Oj^' ul ^-^ 

4_t-tiaL>- ijj-^i ^^-i^" 4^ (jli 'iSj-**) CjUjL^^c. Lis* IjJlIIjj j mi i\\ (jl i^J-»- 

jCJuLo (Jlj^Js Cui-<.s> 1JLA iAj .(jukjiu '"'J » "'j iIjlA ^j^ t "1 1 nl a5 (jljjf <" I 

^jja-j (Jjo <1j>iI iUrt "ill j)j ./oiij ^ Jlj] ^ ^ (jjiLaj^—LoJJ U^i .O^Lj)L_jJIj 
5bj i^i j 1 1 i f U* L<n «La^^J1 u3jl_»i,l oluti sjpun-i l I Jl^Aj)) (_flLtb) La jjLcj-ui :4SLjJ^J,| 
Liilj J-lJl <j£J ^ jU" r n I La ^jl in ^ cJju .((^£, lexa- ft t?^' f*' ^ ^ , - , ^" A u"^' 

n_yJK mil jl t liiVlj id^)-^ Lj-j.jJj (^"dl (.T-t-wlj (_$JJI t_j£i^SLJI q£. pyj j ^-*j 

. Jjl joJ .((Sl^Jil [ jc I jLaj» jtt^jL^I jLu >fi^f "n j^-'ift j^iiitlj >n mh"m 
"'»' L-'^l j^lS^l . » i " i nrj l-jj^j-IjI CjJlj>>j ijjjlj) -r "r ml fju dUSltl ^jLi Ju£. 
fytSJ SjIjjS ^>L) lf)li<aij (C^AJ iSjL>. CjljjLiua ul« Ijjjl iti*Ij (j pj JulLuja t_iiljJ Cjlp^ 
Li (jl_c^_ijjj i^iajj (j^ *^l Cjj£ t!jLi-^^Li.2f^ (jj^ju Sj^o JS ^3j .<-^LjL>-VI rj-^1 

(jXI i(jl j-Ji. iT l v'^^" lj-V 1 ' r^JU' **° vj-^ 'u- u ; J '- a ^ lS>=h tSJJ' (j L mil l j-^j Lethe ^^lJ (*) 

. [(jLqJ-^fjilJ ^LtJI LtJ_aJ._a (__. 1 n i"l 

1 '^j . . L'a tG 1 ^ , ,U^j ^ ... (jit (j^jjLuJt jjrL_Lj_ijJcJI Ajjjj^Liii fojiil (jj (jjaj^jjjjj jLjjjiI ,jCai (+ + ) 
ijt LAJLJ-I t^j nUII rjl>ll CjI jt'rt" Ji" >J=J j) Tr r" l (JjjjjjI ^jJj^- TJ^^f ^J- 1 -" 4j j Iri i 1 1 7"ji (^JJI aj JJI 
i-Sjjji *(Ji->- ^jl ^jit >4juJl2JI li flll u^ Sjj Jjl? Ci>.jJa iJJ jJI ^j^lill (jl JLiy ' uH'J .' i'^jJ tfiLlijii 
it jij n*i mUj oj^usLill L^jlj^izu [^t jA_iii3 t3j JJI a^-SLa ^Jj"J 13-^"^ J-^J- ij^ i_jLj5J| I liJb ^sj-alLi 

• [(jLo-a.jIll] a jtnlL 




jj>s 4-*-ij\ >J^ A '0^\ T«j i-*- (jjcj IjSLikj i3_iJj-3 ci-^Lua i_j^-)») ^yLjL-s cJjlujI 

I i"i i i i r-> (j-a CJljjl j-* a t -»■",,, m i<_j)L3e-j]| JjjJo jjX. 4_i_j_iiaJl JJ-fc j j mi j-SWJ 

I jlj . 2j-LiS *U-lM rsJjJ JJ*J L 'J Mill IjL^Jj (JtJ^I j£j rcJ j) iLl)j^£. j»JjfcltuJ LjijJS 

pl_Lj| p i (i^ I 4 ij ■"■- if^u^jl "n a L _ :r 3 CjIJj Lai i 4 I **j' I i j "a ajltJl lIhJU J-2J 
(jjjj^j rfi j i^i «) . 3_ui|jJlU 3_LjJ_C pJj-3 j^\ fftlt gU ^Ij-lJI ( rti Mill OjjX-1'ij'fl 

« 1 1^ i U I ^j >i ■ j ' I jl aj Sol— ±iJ| _jl l.;U1I jl CjI t i^bj-D jji>i-lj ' O^ -i ' "J "'' 

' iJJ ' ^ ' -"* ^ " J LJjJ ' ' '"nUj-i IJlSLAiJ iroJLlJI J^i^fc. jj LtljLuJIj ' _ ' j *'1| 4_ulljJU 

LLj_*S *"i ^ -..M ^11 (jr^ 3 * * ^ '"""*■ (jr-^ li*ill fjJb ^ il"*' " LjjJa jyftSLa jJfc tilJij 

/-j-il CJyjfcjjia .4 . 1 < i mi l j_ja Ojj^iJ J_3 ^jii 4 til <>*>il,l jj j « II j| jj ' — ' ~ ~~ * 

, k I Jl& J 'up- Lo Llhj J-t-ij UJ I wUj :■) . vLjLs ' "*j ■'-- 1 j I ^J p +3 Jus 

jl "l ml £>JJ*i-l J-* f*^* -i->-lj (J^ ij^s-VI mjJJ f*^W Jl^wIjJ 1 » <l" miJ i L«-4 Ljjlj-i_». 

j_ojjc_jj cLij J ' > 1 1 J i4jcuuLifu LlSjLljs . 4jJj>.j j£, i *■.->■ m JJLaJI £jLS I juh (_^J . JuaJjj 

CjLcL«_»JI J^ ' "" » (ilS^i-jli l *j <)•*■ r^gjl ft) j c-wLajj i LljO ^jj i^<r-i ^-"it,! ;_ 7 ~SjJu I Ji-^JJ 

jtja ' ,''y (j-l| Lii*. jjjJ^joLcl J (i t j iSjj^ i>ill /oSkjejj t<l *jl j"i a O^uLc. jjjo <L_i*j a ^[ I 

.((Lid 4jijJj_ , L LtAJu (jl I <i jiSflj 5j_i*3jJ! CjI^*3*^I i?-iji JlLa vjaj '^Wr 1 

.((SiixaJa (jVI IjU (j5j« ^Lu=f *u t((*j|j» AitjL^l (_flj-4 

ju_JL_*Ljj tjj^Migj a j ii_jJ| j^LhSoJI JUvpl L^jf 1 1 J-L--^- (jj_*i*j 1 fi *C» 

.^jM^tJI 3j5 jjJj j-^~b l'-' L * u^ t ^ JtJS J- 1 *-*- 1 L^ 0^ '^Lj-^l Cjjj^*. IjJj (AJfcjIjSl 

aIaJI (jl Ijjil Liajiij^l JL*1*3 tCiiSj jLjaaU "LojL^ 4jjLv (j*i" 'U^ai ^"Vl I JLA <ijJL>. 
[5jjj^i.M (<^JcJ lU*"*^ t jSJ -N **» Ijjt rOlj-Sj-C. (fuiitia (lj^> i"^*i V . Sj^vlj 5jU>-j 
(jl (jJ Ijjc-c-l'iI- " I \j j J k cljj LxiLaLii_5jl i i Jl 1-v _L*La U J * J ' ' i *- , >^ jC, J-' r(__, '"^ 
jl (jjSLin «Jj|jJI jl (jr*-^a I j I j •ieJ .JuJ-jx (_jAJI La «_tlajl (^ri-! Sjj— us >>l V 1 ml 
(«JjJ diLa L^La JS njlaljl « ^^ ^1 jsm-u-SjI ^j »i i n~) jl ><>"i < At I i -i j*^ jl a) t j ilnJI 
j^Jl^x j_JJ^ (jt i±iie_jJu i(_j_i_3j-l!lj j f< ■*■"* ( Jit Miif i j|j_i)l (jJ-C ftt-lil (_p .(JU(^0 
jl5 t*ij1jL_Jl iJ ^£i .4j aU-oLiJI j^-iljill L^j[ ijiJljJiJl I j jg m t ^jlajVI (^ Sj^nU^ 
Cj I Ju i '_ .j^~l I j jn>1 ) (J-LO Ijj Jlj . ^ *j ** j O I j j i "« jpa 4SLj I m~i n sUjS (jiue_a "L*: 



d ^ I" A- 1, 1 J j ^"-11 qu 4jje_i_uil ' k» j U -LU JjfcLao j!U La (jLc.j_ui .j->-l J-"- 5-jl J^J 
j-j£ dS-ui M-J ' d i f ' - * " 4-j£Luli JSLtJiJ (jVtj .SjjLstLa O^lj^ ^-^^ L7^3 -1'Jj-j°^Ij 
iijljV 4 1 Li T-ja I JL4 (J.mT ijjJjj-C.Ljj^ Lj ^L5 ,CjI^*_3 (jl Mj L^jSD id_LOSwa 

- Jj-^^JI d-UJ^ ( J-^JlJI j*^J <-JlJL ^at^JI 4J| : j-i~\ C^JJI >& Jj J>-flJI ^L-ru'lVI 

jjSj r«Jj i 1 j ■ ■■ "' (j-(_j Ij-aj 1 (^ jj\Sj-l mi J I ^ j jl .» j ^j I '"■I-*- La Lc (jCi—lm JlL« 
j^J^ 4^-nii1Lj La I .tlaiij <Lv.jLJI aJj 1 j-fr-jij.nl J »Lj^.jAJIj <Jj »L ^n _i*C T1 aL>--^I 

J-aj-II lL>1_2_ij4J (^Li- JLj>- 1 4 (Jj-^v Ju-A 21 ' Si * ^j '"'1 >J r«-l LIjLs 'j^" i_juL>. 
L" "^ J J j ^ « H j j ■ "" (j^SLJ 2 ij « . ^t ^ A<^. (jii_aj tjjj^il ^B \~JJt '*•',' '-j 

.«(jV! 1 jfli H i^-t=J-*) LlijJLlj jj-a^JI *j *"t IflniLoJl 
eLdt (j tiqrn (jl (jjj q» LiLLuLi! *LJjj .... Ja-ljJl dj))j ^JLfrJI 2jjjj (jjJl_ujJjL JL3 
j' tdyji-ijl j mi iM Ljyi aSJ lJ_i»-u da*- (j» 4i Lj .o^ASl jjl jjjj q>j (_j^>- jl J l»-u)i 
.<( L^ic <Li^x±dJl r*^>-) (cSJjliz. « j'^""" ""' (jlj 4jjl>.IjJI »jut [_S IjSjLuij 
ij-la xj jjjJI u^' (1)1" J J i^ J 1 "J-JJ l^* ^ ^ "i f\ *i-J 1 jd— Jj t"d '"* J^ > -'j f 1 ^—^ 

.((BjUJu^JI (jul^iaJu ^iri-sj jJLa Ljj J < Ja>J! ^ ' j« ■ -■ jjLa 4jLjj^Li! Li 

. u A j A t ^J La i^jJI sLa.^ j_jL : - 9-& l^-fb)) LlAs 
j<jIJI LjJLv SI jut jj-*J i-i-L^)) MjLS ^j .. l^\j » i\k i & «Ua (T-Lj—LsaJI ^-Jjj! 

ifij (jjaj •• L^J 4-aj^jJI ajj-uaJlj CjIjJJI j^£ ^-ai-Jal^JI 5jXi!l Ul tliilLol. LJijs 

4j_j^>. jjJy La JS j-4 ljuk (j-"^' . lIsLoJ-SjLi Ij.* J ' ^ ~u (jl ^>-o uj-*' ^(jr- 1 -^ *> 

ijLIl 3 j ... ;tl i jjSUj i Lj_>. jJj—j-jJ I ^yi SjijIjJI jli52l *i4-a\ (j» ^Ljj-iJI ^-l<u Sj^Ltll 

4jLLi^LdJt (jl^ Lujlj ij-jS j^^I <ij jjlJl* Lui ^a*j o^ -^ -t'crujjjsLil oLu^LjJI 

- \ j m''|j^ (jf l.l1'*xi 4JV tiU JL3 n;L^dJLj L3jJui (_yaj_Lua y^ I jl . c^^A Sjl^ILs ^ 




5-Lj^L ^1 4aj>-Ij jj£j jl jfUj 5 jjj 4-"A< r'u^a La .(>JvT ^aifi ^J L^J Ij^i-ji. 1 jl&»] 
■ 4-t q.UI.1 JaLiJ^lj iuj^l ii=L<lJ^?l j£. ULj».| »j»-uiJ [j& jlj u^ls* ij-jSLbjJI ur$ Ilatijt* 
^^ (4_L3"LlJI aJL4 jja (_)rtj cii^I \ (JjLaj t4 m « a Lajl£, jl jj* j^a^l j>£<J jl j^- 4 ^ (J* 

1 4~ i nljj jT jf iSjSouo jjj ^ CjTju I jj ^J 1 j'm inU dSLu j£<u V jL£ (jr Jl\ lUii'q 

JL3 jjiitaj^JLftjJ (jjl f-LnjjjjVl JJSJ J LoUu cJlllJtjO j^a a I jj i M^ 'S^Ljjb LaSJ ' _ -llV'* 
^lc tUri^ r&^JI Al ijH^j ^j^aLaJI ^ j<ilr jj-ag fl'ij jjJjL^^iM jQ I j) Ujj fjj.1 i—^tJjJ 

j4_xy_>. q_jj ir> A^JjJ CoLS LdJj i 1 iVtLJa L>.j irij 4.J: i^>'j Jjj. '«*< j^s (j "'"Jj *t ' ^ 
. r(4lqTiSwO < *Jj!) 4jJI (j cm* jSJj i4_lujJL». oaJiaiJ i^JajaliLa uLIajji] 

.flSiillrlc (jJS Cjljjjl JjJ ^ ljU,» . irUjjJU.) J i".c--T-rjT A3 (jjj| Ijj 

^SJI ^ .LjLuisLyi VJ (jjJa ^btill ^^iiJbcj ^j LjljVtt (jt <JjU4 Lit . >LS , » 
(jt :oj! 4JilJa La ^j-uij jIjlcVIj oL-i^LjJI jLij JLs jus 4Jl (jAi.1 j£Jj ■3 j >SLa]l 

jl — &j-Jl jljl i«-laL5 (JjJUj tj-4 JJI ^ *L3cjiatj Sjii LiJ)>Lljal j^^ i-i'-j /*4jt!l (jl 
"SU^;tl (jj^ ^ 4AJ1 (Jifc^f Liyt Lt .3yCfi1t aJLA 4Jj Jy^J cr^ ^i -^ ^ 

jiJ 4 ((UjJt Sjuvj (-sLij^l] lj-^t ^1 ^Sj ^1 4JVj I j IjjLw JjlAJL Cjj-^j jlo]» 
(JL>. jl3 Lj;i>-3j 4_j| J3-SJI jSL<jj — 4ji-<i lj!ji!j jjuj V jls "J ^ j ■■■j j •■- 1 iijju>- S_4J 
-J L-^jV iUjj 3_jj.jjil cjLh^LjlII j» foi^l (_yl^ t 5 j£j| ^it.iu 3L>-La_i» j^.eGjj 
^oi^^l u>flJI (jr^ lA^'j j^- t"^' a>^l t^ Jj^l t^' '^ ^ J ^' ti.)^ 1 "* 3 

M^ ' T** - Cj12jjI 1 1 j ' " * jt| j" • "" <_ (1)9^ Ly^ d ' '""' ' " ' *1 ( ™^ LujJij (LoIj JjUJ d ''m* 

dJL>. a^ j\<ij .^j^jjjsj Sjl^j>t<a 4jjjjl^j 2 4jji*ia ^J JuiJlt 4jjS ^rKj^ ^JjL" j-" 

Igj? i— )1.ll^LjJI CiAJi^l . Ij^j t_a_pjj jl j^j jj>j Ljjiji^ Laic Lwb jlS 4j j 'Jjt-.;*y1 

i^L^j-oJI ^JL\ d j-<-m r 1 Lj La] . Jual^JLj ^JJJ JLi^sjI tj) i^jL-ii>LjJJ Jj^ xj ^IjJLij OJlA/ 
jJ^dL* --^ ■■ "' -■■*' JX (<J j] iSojL tjJi u^J^vIklJ f* !■'■" ■'■"' jt I JJ-jstja \ j jl<- tljL J_a_3 
l<UjiLiI,l j| LLLAjS^I LiK iSjjJl =Uj_lL=5 ' J^J"^J j^ 1 ' cLa_ula LU^tiia! Lci^ . Aj~-«i,U 
Ljiii jjjjlIII j5j<ij *L^> j!5 "-^ f*J jjJiLuil^ LgjoaJtluiJ ji jSLaj (jjUll 4_Jj-aJI 3 jojwjJt 




(QJJljSJI 

i_i_jUtJijl 1 i ^ i j l jSlili ^ I ( i'tj Lij) jjji (*^-j-^ tr^ 1 ''^- i -I' < *-*-_9 cr^-J •'(J^'* 
(_J^>- titjjL>JI (^ (^jiajJtj <jl (jSLijj I jSjbj . Laj_9J I i 'Ji.i*»- (J3^ lt^ (j-«>J-j>Jlj 
tjjj n*i«,j J A^S i JLL±JI La-ij jT i3j_i>JI 4jLjJj U-q (j-^»J II jjl VI i(*l*J1 J*-$-iJ« 
(_jjj Kt . i l Jj^« (*i*ll (jU (J J | S„ l i j..^ "i i uJ <jjj^l ,«jjxU =L«jjiI ^(jrJJJ 4-dJ Jjj *J 4jI 
4_j| jT iCjIjjJttl Jjjj-Ia (JJ^ ^L«LS Vj-ju (Jjui 4J?5 tj J^tll p»-jj jj^a Lo ^(__h^J 
tj-u. n I"' j jl (j^Lcj lJij *C . »^ 1 -^Jl j_j\j 4 j lr *_a-j*_a j I— ^! (1h° J— *-^l ^(jj-^ "^ 
rajM-^ _>i£. J-* Laj t— l^jLjlJl 3j_aljja iS^j-alj-LI ^Jut t_ufeLjC (_J3 (LaJ>Ls i_flj < nl_i£ 

•'('Lb" J4^ t^J 

lLjUjI jl j_ oVt ur* La J£ ttlLcjj (j-o ^Jl&» L-j-Ja_)l (j^wL^lajL ^ JLs 

* ■* 

cj3<jJI (^ jLiJ b/lj (^^ii-Lv VI (J^ti ^1-=^ I j^j tv*' n (jt^J j j mil f"j '-^ "*j (__>jjLlII 

c2jT I tin n*iT (jjej LuJjC ^yi-iij (^JJt Jj>IaJI J_oVl tlJjLj.1 c.\ ^ Jljv .(*j}U1 

.«>LS lj1j>I j i^t (_jl jilt Lufc - JLjJjcjJI <L»-j ^^jC - Uj'l 

jJj-jo^H' 4 ?JL«J, i 4jj ^j. -jjJ 1 1 LaL*J (JJ—ljjj ^"i o (^1 — aJl Cj^jJI (^^JS '*'J J '*-** 'jj 

CjwL^-j j_SJ - (__; j j ■ » j^I^j^-LSj (Jjj *4_ui_jj j^ i^Jul (jJo-Lti ^ i ^ ■ '_' La. i j j i'iI 

«=l l r a (jjij {(Wuavxaa-A (J->-4 f ' _; i f LL^^J-t-)) ""■ *~ ^j 4_i. j-i-a i". «ll^| |jjL3e^4 

. « » Lj »f. L^j j a_H-uLi ^, a! tx'ttj (jjSJI /yic ^ "^ j" " " 

*& l"i ^J < qmJj^A jA Jj-fl 3JjJ^L-a i i>ij) (jj* jill)) iMjL^ (j..U tl^l^jfl, 1 uUla 
yc l^iHa] J jut J£ Jajj • CjLvvIjJ tlj^ij JjLLo («SjLuLj£. jj, ' ■'■■" u*^*- 
^A^JiiJ J^>-\j t3ij^ ^*J LJ>^ (jl w * ,' *'_' I jLl 'jLiLJ Jl^ (JJJ-JT iA^liill ' *>j . ,.L*g 



■j**'.*C** 



[tL^jl . i>J I I " C 1 (ji t jjfc -i^Lj 'JtJ (J^« ill l^jjfcj)) _)_lj_ljl (jj4 fr^, Ml > '"-J "»-l 

|j| LtCj i4lc u^*^ "*~ " ^ 4jjjiLuiV1 AjJjJl ^^ <_^3 J) n, i H <jl£ 111] L*£. tjjifrl ' »"j 
J La r Vl (j-aJLJ . d-jJ jl it'l l jo^jJ! (3jJ=3 (jc 4 n I" ■> n Jj^la-J rt^ 111 (jl (jSjJJ (jL5 

(2>>» p^J l?-*3 '(^j-ilj^JI l£^uKj <i t ^3 1 * "" L^j! , i>UsoVI I Jus (^ j ^ - ■■" 4_jjjljJ' 

lillj .ijj^uaJLj LmjUil ja^L»Jl J^'j iSjLoU ijJjVI (jGUiJI J[^ JJJJ AjbJl 
IjIajcJ (_^5LJ ■ t-» ^a .A^Z ,.,t*a m^jLc.1 (jJ-il <JJ J (j^* La.j-i3j*3 L#J » I U . V- 1 JLq^ial 
(Jj_aJ| (jSLqj ixSjJlil jJ-C (^jl^ L>^3 * < *-^>" ( *-^*-i*alj ^^J t^tl ^a 4 m « a lg-vj| 
■p j Alt IjLtjL*. Ljj^j-Ls (j>£j L4JJJ *J L *"' "*-"- ^'^" ,'J <«J 'Ljj L I J C1 1 \_$AJ^.\ fs~^i\ 

L-iuS (jSUj t<tSjji_d aIxJI Jtlij 5jL«JI (j^S" (J I 1 11 J 1 j-jj^JI jlsLj Cjj-us JjlU'il 3 

.(OLL*43 4-iijjJii (jja^LJuj 4JS^jlU l*H" (^ fj-p^ ^Lh^ (jl ^-^j4J 
4 * 1 -la jj ti>* ^ ^po r~^> " a ,>* L*i IJl ^ (_yi*J (jl < a 1 T- J 1(3^ I'J-A (_J*-1» Colfl 
£fjLi_s ^yic J-ui^p jiujIjSJI L£jjL5Luj (j) c- 5jju (jl (jLSLftJ 4 _jti ifral (j^aj .4_SjjlLI 
(jLu^l (JjLujI (.ylc. £^jL-jJil JjJtA u-fll mi "r *>l («J , il j >■ ' *^ * "'' (J ki'*i*l 4 * j . a 

JloJ . lgj ^lj£. OjjSI^jj '•■«l«f [jt*JI i^llli JJ-fl jjSU i4_Lul4 4_j_ljj^>o Cjljti«<>j 
^jilj Ijij^oj ljlj^*J 1 La_^j_uLi 4_uu_Jj_aJ| (*ji«Jl (j-oj-ul 4i.l_Lii3 SjLcj ^j Oi^J 
a, I -»- . „ '1 V ^£,jLlL1 lilij (_ji3j_tj , LaLxJ a. i ^.~ ... « L^jL^-la (^ JLo^LlJIj JLjjLlJI 
,^3jj "^j j-J^J V ^L^3 Jiim a i.mi'l f^}\ ij^^i L^jLj-j (^ Llj I {j^>- (j^l^JJ 
(_^jlajj L^jf (_£l i Jj3 (jx A$Jj_ii.l L«S -4-ijjJua L^jL-ija L^jt jjj* (*^J-H (jj^- IJ-* 
»I^>J (jl (j^<U ^(jj-^ L?' Lr^! L^la CjI j i^LjJI j^J] S^J-^' 4_±j_u\_^m] jaj^sLLa ^^li, 
j-4 L* 4^aj (JI^J Vj (4^>-^J,| JljJ Jj j ^ (jji pj^l <i ^ tLLSL-Li- 4 l~i a "n j! Lj^_tC 
J-ULJJ I.^JjiLil] Liiij ^lc pLl^_LaJ1 p_< a! ^ ^ J-^^p '(JL>JI 4ijjUj . 1 JlA jj-i Ij-ul 

(j^So (jl (j^jy 4JjjJ! /csic. V 4 j '"^Ijj jLcl^Ja *jj-<^ jIl^-^j BjLjJJ j^^i <^-^ ^c 

p j AU 3_tijLSJl ■ 4 j *j ^ ^ ^fjLj-ja ^ ^j y »*■ Li^ L<i LajljJ fd j A,.,l*a 4 . ^ ,U, Cilj 

(jlSLa (jj p^^ii J^) ^aj^>- "1 1 '((jL-lPb 6^-' Lr^ -^^ Ljj m^jJ (jl (jlSL«i) 

.<((j;^i-T ^jLua iLLiJaJj if*iic (JJAj Jjiijd V) ^ jliJl if La 




, 1 1 j <> ->■ aj-^-jJI jlxj aLuJIaVI aj^A-c j-ltl (_ r Lc c^>U, 1 1 Jut (_pJ>^ izAh ilj 

. ((3i£Ull ' . ' ' "T - ** ^ Qj t"l*i> i^JlII Lsj» :<LoIal-«JLj (j^sejjtA Oj) ir^j 

.*ltv t U 1jjj_>jj i v »j" ijut ^ N. Bohr j^j jljj ^jk«)l *JL*JI ^jn 
l ^uj>JI (jJj Ijjf v>-jj f«4-La . JkjkLj (jjii ^aj i(j o *i II j^JiJ (jl 4 jlf jL^ d>^4j 

CjV>Ua]I Cjjsj^- JJU4J 4a- fi '(<g .Lgj'a^j'vrt'll ^h>j ^1 ^JaLiiJI e-bi ^*^ 
t_xatJ iCjIjjJI (j£. (iJirtlJ o^- <J^ ^ c^ I Jt^-*J . LiJl dui^jj L;r ill 5^^ ,,An\\ 
j) »jtVi r n% "if i I ^~( Cj—ui j\ \ {j 1 iVlj^-t tjil "_* frjj-"' l?' JdJ— ^ C}^- f* T ** -* cJ' 
[ JL>J| 4j_uJa_i . L4J j jr < J ea^a 4j 'laLjj dLff-lt-ii^ a J I <i i'i.iiiL VI Lg l c £) \-»-"h 

. JJLttl j^'' ijL*^j SL^J Cjaj I Ju* i^LiuiVI J->-ljJ {j£- \jj}**\ t-J^^reja *^1j 
Lj jJI '"^ ' j j S~Hj jjJljJ! Jj-^- L-a~\j (3d>^ j Wt?1 (j^-^' LhH*"' '^1 rt^J» 
l^jJl I JLA 5/ti.l j 5rtirtj I J »i grtj *J (Jj^IsJl liili j-dJJja Cr^*" - (1>^J 'J.^ L^-alil 

III 
v«Sju*j I JLajl) j j ij-ill JL^U Cjj_j_a (_-iLi.i 

^jLi-c LijI j rim jl ^j-*j i^jLII (jJJ J-uaj L^Laj (oL*K (jJ} L^1a>jj 5J j ^ m j 
jJl£! Ltjl 1" fl j;>jv (jlJI (^jLJ.1 oiti JjUj Lo dub Jj t ^3iyi *3j_j^ktl ^ 

»i|jJl_J cCLS^L-CJ j-Uf II ^yl^. CJlSJ-JJ (Jj^uiLj (Jjl.in "' il .dJSjJ) 4-^>-J (_yi£.» 

^jSLfljJI jjk=>. ^\ Lc_jaju j^j jl^ J^ .(JaaSI 4 K mi c L^jl J^ cAi jl i^Li^jjill 

Jj SjUil OUj^ JxLi; J^j ,J Sill u tnUH Jlaill ^ ^1 ^jJ-H ^l (> 
1 ^ ■ oj jl ■ ^"' ■■■' (^JJl tia-ia jJs j)jjJj*j "Ui.-itl ' " - ' * 1 1 (jJalil jl (j^tjfl 



5_ti±JI -Sj^-J j^xp tlijL^ 0JLjJl>JI ^jl'irtl CjLuL±jJ iS^>-\ O^ Lr^* Lr^J^**^ roJUJI 
jj£, dJ^Sj jl j£*J La (jJJ AS - *^ Jj^iJIj ifebjiaJJ! £?-lLjja j»Jl*JL-uJ (^H) <L*SiUI 
. « uj)j)/^> 1 al"i la ^Sj jjj ijjjjl (jja 0"^" l 3 ' *J (CJJIjSJI («JIj£ 
JUJUtJI CJU t»bjj all (jfl (jUill Jl rt i"< i »2 JJJ^>- )J-i-a (_yl£- 5jjl (."ill tJsJ/Jo (j^J 
j_LC j^j \ j . , Vi j ^J| (J1)!jljj-SjJ| (_>-=l1J tlJJLC I J-gJ «Lj*_ljjJ . 2LLa j-jloj) 3 1 i h i VI jd* 

j I (j4 i^^iuLul J£L£li iS^inJI ./*^iJ jl Luk. j-jxj (jlII <-iilj <&jdl <>-3(jicj '<*j1jj« 
iJjL*J1 t^oj^j jl j^i Vju j^ljJI ^ J|U ill jlJJl^. dJLS (jj :<j nl'-^jj <j_njj]gj *$ g\ 
. L^j jiii (-III ** ^m t-.tl i Lilic jiii liLL iJIJj-uJI (j^ i ,'jt^ (jl jjj j^ill jjji (jjS j i u 

*JLc 4JJ S^jJJI «JLaJ! j_& (jji-J 4£jSi mJJJI (<JL»JI j! jljj . 1 Pi i,l ^LjjSLaj Llilj^J 

(j^ajl-LAitJ I i ■'■"' " Lfej^-ha JJLJJJ < jjLSS 2 sLs^jJuj 1j_ij^ j_i£T ^1 _i ui\ j-a j^£* 
jjLm, ; >y~< ■■■*' jl I *»t^" ■■■! Ii[^ . LaJ *n i fl ( _ ;r 4 CjljjJI CjjL£ _jJ (j-^*- 'Lj*Loj 4_diL*js 
1 a j ■ ■■'■* i lju_^»ija d_psj_*t dljj-J-ill ££->Lua jJl£| J^Li- j^a j-p*\ ^JLftJI Ijl* «iL« 
^jj SUfl'i jJljj Jjjj jJ ajjLtjij (^jJI djj"i nil! jjjukjIj rtJLiij LuJJ[j •(j.uS>» H Jl Taj 

,j_jj| '*'VI -- M (CjLuj S_jaJ jV) t>uJ (jf B jU~rini'q t5 n mlrtll (jJI LjJ_iiSj l5>*J (j^^ 
J ■ ^'a ? ^£.lLo« LuJlI jV (LiJLAaJ (jJ . L^j3 4jejJtj-a ^jLLI (illi Jljjll 
LxIa-aLc Cju JloJ ,aJ->-j 4_uloj tc_lo a1*JI (j| Jj-aJI 5j n r ^ » ^ ] "^J^ " " ' s Jj-^-i 

(jjj-kaJI 17' j "'*' (Jjjj^s [j£. JjJ_j>- (j-^ Lst— Jalj ^5-*^ l_3j_jijiJ t3-jjj n-<U 31 uijj 

^jJLlILj <4_3jjJ,I j ■ ■ -J (jl >—l J< li ^ISjdl (jl 3^-4 Cjlj <"ilq . 5_3^jtil j^cJ w --^»tl 

jj i_i f-i^Ji J5 . j_j_i J^_i_ui_j jl z\ jS-JU Jl ^1 j ("1 Jl (jJj (j^i jSjlJLI (jjjJaJI (jjr-^ 

.((SIjJl*^ oUai-f (j^Jul j*!)) MjLs ^Jjl kG^IjJLI (^c, Lq^LSeja ^Tj Uj .((Lstjolj 
J j ' "* (j| JU Vj '^j *'J ^J ^(jt-JJI l5' 4j»_i JL»j /cJ . jj t T n ^y^\J>~ <_a_3j_o I Jjfc» 

.(i 4^4^ JL>. 5 'C ^ II oLiill jV jjucj 
.((SaJSlAXI (^-4 U^ Jf-jj^jll J_p- tltiLsLajJI j-a I 'j ^< j Lo LyjJ» 

jl^IjJI (juj t j;^ t^ i 1 1 aJLiJI ij^AJI (<JLc. j^u A c.j. is> i3^_a 3^qj jl jj_jj» 

Cj^Ljj^a-aJ (3-ll t^jj i/>j j! Jl*j iCj! ji>)L^J|j ^jU:t I 3^a jL^ JJljJ .(j-aJ^j-iJl 

(('Jjilu 







\i 



jjt La < Jh^ij (___> 4^___l!1 iLLiLa (jl 1m I jSL&j . 4_jJLi_3.5<_1 fj j a 1 1 lJufc ^Ig, 
, £J_J_ _M £j_j 3j_A __L__ (jJLULjj i >j A " « 4_i^ j^.4 *Ja1jJ| 4_laLjS (jSLJj 'O^*^ 
PjL^ '""*' 'f* - ^ 1 ' . 'T * a 9-^9 ' > f ■ ^ J & 1 9 (J> ■ ' ' ' 9-fr "' -i ' "I L- o JijJL-*- 1 '-<-L> ' » ■ « ' 

. ^j ,,Uj\alj^.A ,-A £*£* __JL_j 4~±A,j*$\ j|jJa_M dL^JL^h ^ Ti i U La 

<J (3J-3CJ (jl {j ** <1J (-J_£_J _* (^ j-)l ^ ' (J^Lj-uJI ^| jj. i A" «"i jj ^j , ,, ajJI» 

^j ^i ■> a \ I j~a (jl p ' ' a ~, ^ 1 j tf^jL-i "\jL> jjJ] 1^ _■ ■"■ ") Lilj jjk 1 1 ~'j' a__j1__ 

JJ rt -»-l ___LiT I jjj 'Q"J iii'qj Jjfcl 4.4 }L> [^ (Jj-IJ-J _* L*JJ L>^Jj .5_3.il i^tl 

^JJI t_jjJ! . .sj^J-l £_a J_ Vl <j___ f<ujtj j£ fttjjtfl n__a>j_1 L ^c <jL_j___l J^A - : 

: Lfcl J__J lUL&j (aj^LaJL (js-^^i <*--*_ (jJajJ Vj j, ^Uu V (jiJjl ^yS fiLL-LiT (_o2j 
J--J .j f li H ^j i^i rt II JjJlj>J1 (Jj->- Jlj-i-uJI jLjj 1j_jj>-1j y.1 j nib/l J^ ,-a^l fl't (jl 
1 (j^lsj U -h I, f<s_£_l| ^^jLoJI L^j! <-\£tfi m'1L> (J_jjL^>iJ /oijl V} ( .sLa"^! aJub (fi~"r -ilj 

(j) t * ) i " ij (j-Lc (*4JI J Sl» j (Jjfc» MjLa oj^yj cr'l (J " n 6J lV-* J'^jW ^'■*-<-^" 

* * * 



.^Li^jjIIJ OS^J oJ^edl 4jujjJ itl^Lj-Jl t_9 j . nlj4 ^ja { j^j„t j . f ri jL Lai ,j[^jmjjjL] LiJj^aJU gAj> i ^ . 

jjjij t^jj'iij ^ii »_U3L?- (_jjLtiJ ,jj£ j.* iV.j -w yj 4jj Lj^ ^jj-ll (jj^-J' >* Cosmos L yijj^jj^i\ (**) 

tt-IUi^-i a JLaiil ^L^4Jji .jj>SLll IJ-A ^ Jj-iill J^LlII .JjiKJI /Ji*JI jjJi LogOS ^j^jill (***) 

lijtJI JaS/l LrF li ji iL^j A±i\ u ;«a jj-IJ a nKtl (^1 ■ n t l .^j ^jJI ology ^ i - ■ t l jJiSllj ijtkHI 




dtfl fell 
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O&XSK 



(ya j—i^LlJI i it'i (jf ^j— *JI LLiLi jL£ til 

iSjUIj jLojJIj jliJLl JjLLij ^ill tiiD (SLu^LLj.f 
tiijjL^o jus ( ji^>-jJ1 f^jl^. (3j>c-2I LaI n i n I (jylJlj 

Laj . Sj.t jlrt'll (LijjiiaJlj (JJjJLjjlII (j-uWI JjJu>- 
i^jiiLill *.lj_»JI tiilj (jr\ i ~t mi (jl j-4 jVI 4 j « "i 1 1 

L^-J Lr^ UJ^ ijf U^i L"^ Jj^ ^*JI J-^liJ - 

. AjLajj — uiajj rfi li H Lt JL*-cj (_^-J ix-uojJL J- j3 ^ ^ 

jl J-A I JLA fjA r ' ;H Jj <-u-!l J-tla— af I «_L*3j 

JLJ.tic. . Lst-ilslj 4 j^ d^yi J£ jL£ LoO-Lc jcJUJI 

j£*j U J^TciJlii^ j^lj^.jII jL^il ^^i^i^l^. 




I I<ilr {j£. (jjijJj j^jj^oal *i£. {j£. Li-i "j j^ n 4jI — *_il_uJI jlylaJi (jJJ " ' "j 2 

IJLAj I I jUj <LxL. lJjJJJ (jl JLJ "if jia^JLtl ljufc (j-O 1 ' ■ " A* I J^^J-SlJ (jj^Jj "fj-^ 

La d_flj_!l 4j*.j ^jic jJt) I JlAj . 4-lI} (jj| La ^\ jJjJljLc Jj^LaJl <Ct JJ *l (j! j^jULJ 

,Jj t(jJj i^i til (jj_aJl [oXt (JjiJ ^ *f Cj-JJ-j>JI ,^1 I *lj c> j:tJ l£^-^ (*l*Jl 

I Jufc )Ju . La1> lir ihlj JJl-u f-^lt J£ '"•!- ->- j_,jJI t Jlj-^-. 4_SjjJU (_uSUI fdc jj* 
j_3 4 n ! n >LaJ) (j_o (j_w ■ ' > (j| !'"■* * ' 2j .d a ...1/1 Tl »}L>. | jjja ■"' — ^ cJJ^JJ f-" 

j JajLSj AJ_±jfcJ jJi_Ll_iJ J Ijj'tJ J rrrj (_jjij tj— fJ La J CjjLSLj.1 l/«l»Jl I J-4 rt j jll 
!_$'*>■ ' '- ^J 'J i<Lie_5-La 3 sajjs ,_3 LLlJJ J i^sjl r*j i < ^ 'M i"j " -1 ■ JLaJ -j-ij U_3J-*^J 

On 4i _nUt1 j_y3 ijjiij VT i4 /nfl'i ^j I jJL« J 1 — ±^2uLa 1 j ^. U « j j — xs^JLccT (_Lv»u 

;%<_■ ...jljtl oLLl£ ^ physis s._,,Ui| ^jla 5_ajJ| <l^j ^^k. j^joj . Nature 

(_yS <UjL_$JI 3j_3jJI uJll-i tljjjul Jjfct CjLI "i *Cj ^s4^J UtHJJ-^ *i J ftllj 
.(j-ilaJl i"iVjl . -."i'C .d ■ mJ i t,".oij1| ,_jj d a j a.«J I j 4.3- JLloJi Cj AjLi^ljJI i a^j JfjLuiJ 
pl <l mil jjjijj i(jna i"ill (3>-iij .. [jUj ( a_iS 1 j, ^a.1 »_~r J (jT (j^Jj [jtfll^jJ Ij-jLS <& 

L_ajjj Lj^liIj "4j>3.'V! tiiiLiJ UJl JdA^jJI "ifl L»»ljl. .(-a^LluVI tiiSJjf icdllaj 

. %ja^V1 -i/^a (jja ^H^l ' ^ - 1 1->" j ^^ixlsJI AgaJl q] 

(_yl£. iLprljLV Jljj^J Ll^Lj 4j^ aJL»JI (jl^ ^ jJI J '^"H (j£. I— Ij-JQ-"U (_3jjJ 

1 _]_uaj w-3j_aj ^ ' " ■ ^» j (3-fJlJ ' d .1 _ ' "- j'j^ 9 '" _ 'J "" J ' "J J^ '-! ' 'J.' (JtH^ 4 ^ 
j_i£ 3l.ni7i<.tl gjj j^H j^ ill'ifj Cj| j iLJi 4jl^al iJjjtAJ £a_L^aJJ l_l!u3 ^J 
L2jLc (_J-«_«aJLj (JlLaj JL^ d ^L ixs A*t| 4_3jjJL(j ilJ_^J L_ajLtjO jjIjJ i-aj . S_jj j^-Ja 

l_p— d J t» ill jjj ■ p^ All ^a_ui jJjj^ . j U-t'l I j^i. i l i. i ^ ~i (_3j_iu 4_lljL-Ul (^3 
ijjJu (jl (jli. j^l-^ i4-^l.^,"i'il ^ nij V ji/> Tea Luajlj , i ^j A ~,j ^iiJLi. ((j-uUI 
LLaLjl (^ 3juJ_»JI 4 ii in lii 1 1 <_i" ^ 4_5jj_Lij jU (tl ^^iuflUJ (jJ (j£-Ij .^[jjj (JS^ 






*.«v»w 



j_o Cj) — cLk£ ' * "■<'" • - ' l_3j_jjj Ijuk j-a "if Ju i(J!jlji-j i f Iji's'f *% '^^ a taJJb 

jl a_±j Lo ;_y3 (JjLxj L_a^_ujj ^ A -,.l ATI ^^j aLlII j^j 4 l*i mVl Jj-n-cl ^j i^ ^ 

j^3 i . . ... I I, LA jtJU, .i"tl i i V» I i^ M ^^C. 1—0 ' *• ' ■"■' (JjJL) i a j . .. 1 ■ '**■ - )j 

Luajt LiiLiJ lIjIj i>iLjJI (jl JUJ . «Lu L^jjU I ij_L»Jl 4_lL> ^^ (^j^jj-JLI LkjJJ 
(j-uj^-jUl I jljj) (Jj-a LfcJ->iJ tlr^*- L ^"^J i0 *-*i I ' a 1 1~* 1 Lgjl j < ^ iU/i j-« ^jjSjI 
«_iiaj ^jl .J .A , .. I A 1 I^a aj 1 * 1 1 4_j».lLi. *.isij ^ya ■ * m j " J t t.f^"i iiixjjL_»J1 

i^L_i^_j_Aj| J J J j. jj^ 1 '. ...Ail j ,^.-.' i_3j r ii '°i 1 4 t _i j In 1 1 fi^ic j£. Lai 
j^j-a I IVi 1 1 (jjijjJI ^yA (iL^xiJl j2 (j^J "-^IjJLl lI?^ 1 Lr'i ' ^~* ^' a '^ uil J >*^ Xj 
3^j_aJ,l (j-iiJ L^saJ I h_jLjSJI j^a Sjji-VI fl^L>w2l (_y3 (Ll) ( n mi ^ J i_ajjjj (_£JJI 

|juk pj-LI j« i " I j}» JjJjJLj iJLS .SVLilJ j_o *(_j-" 'Lj-S ^Lji-idiJI (_j3 4 j i iiLml 
3 A jA ^.tl ^JJij ( I jufc *_* .^^-La-alj jLiJ^Lj '*Im mij jry>- (jii-AjJiJ "if — jLj-uU 
ijijJ J_*j LajJ Lj^J-j^iJ -ll-ljj (Jj iL*-uslj (Jljj'if 4— < t"i« a (ji /o_L«Jl jl ^^ 

>it jl3-1_jJ1 J^tJ3 ^jLLll tj:>J jl ^j t-w i ii 'i UJ] ij A, A\ ij_±JLiJ L».LLo jJjuj 
LSI . \'j£jt> /o_LJl (Hj>J t /? mi " ,,i,±i"i cj-i1j i^jLaJI (j;jj^.£. tii^alji Ulj .Kj—i.'ifl 

i-4jj1— ill 5 A '^jT?l 4_^j_3cjj ii_j^l_jSLU SjUJu^>JI jij__L£aJLi « * * ~ - ' ' ''W*' « 

jSJ .4_lSLJ1 4_j_SJLjj tCjI^SJI j^J «^>. JiLa JJ^JJ D.N. A LjjJI CjLjjJjejj 

5 AUI A^H L^j^V^j tjrulj_U1 :<_jL_jU1 l_Jj fLicJJI 4_^tJ ajJJ) ljufc ^\jj 

, I Jub (. I j Li Lu I (3J»J I j . 4jj Lii, I Ljj wl»-jj 
it_i^- 4_uiLS jJlj-J 4jLs iSjj KV (j l_jLjSJI jja Jj^^ ^j-*^' O^ I ij " 
4jjI .5j_lu 4jL^J (jr6-^) jl JJ "^ '(JL>. (_£) (_yi^J .r-j_iii^JI j-A I g_i >a i jjj A «tl 

jjj (J i^aI IjlA (ji-u t( jr j-u 2 . 1 Jljju (j^ 3 - 1— <->JI ^jLLs j2 ""' j "j '"■' <-ii UagjjLjaS 

CjjL^ i La Cj^j u^ .j—ii-VI Jtn rtll j_y3 lLUJj i4 n i irLi II XJjb ^^ 4joLc SjJqj 

tSLfl^jJLlj p^LLVI j_^3 (Jj^^l 5-jjT-j jl |ju .^jaJlII ^ u-i f . (jiiJJJ 3 A ,„(Al| 

JSj t jl j m'lW <_j_&Ll£. (_yk I ^ * j <i -w. C^>.(j ^jj>^J| Jj^v 5 " j ■ .11 A^~Vjl ...Ij 

» Lujjji jj-^jlII I JlA ( _, ifitiu /cSj . jL^ill ^ n ji i"i r^Jaj Lr^J '^*J ' "; #(_j-" 



|(QJ I oSj I fc" — ln 



Lij^Ji • ■ - "■"> (jLAj2i ^jic 3JjLa diLa^Lc I -a y ■ ■"■" i_3j_i_u i^ hull J-L-a'.^j j|j 

L^LSjiul -» ■ "■>" (j| J-j-^ ' Li! f>Lj LLL>. 1 j j^ p ' a j *" j - > 0' ■-^-m * Ltjj.^ jj-iil 
j-4 Liilj . fjj & \ \ <$1s>*\j-a (^a *JL*JI xjjLj SjLj -ijL*i (_j_j_uJ! I J_$J tl i jfcr 







' ■ ' j "'_' (jl (jja Vju jL-Sj (jLS jj i ii VI ililjl i^ •vJI 
(3j— t*suse_aj j .-.ill |,_Li ^y< « ■" (jLajq jj^a~ia (jlSjfl 



Ji>Js j& i-j>— ill j»- 



jOJ lJ-J>_S tJJJ — tVI :.j '» .'H 6^J— 4-1 < — a-JJJ.1 „l, irt nj I ' jl" {+) 
rj h 4—^-1} Ljj — (j I Lj 4-j] . 4_ljj_jJI ^jl ■ ^ -*-l^ J-Alj (jt-jjjijjV! 

-LiLA^I^U^ISjUi^UJLjJLlt^ijyj.^ljiJUjL. ., * .„ ,77 

' _ ....... . '"' J-* U-^MSJI kn .11 (jLS JuSj 

„.',>" . . , " ?' c^ ■*•''*• .'H -' 1 ^y 1 ilanJJI 

4 fl_itl Jj L^al [alt I i j In « _> 4jl_fl_£.1 ^j . (J JLj_c.^l J)l-i ill 

3-alii_o (*L#J ,^3 J'Vi' ...I jiail LtxiiL j_i.! MCA jjji^LuiVI 






CjI— lal—jjji ^ ■ ^ ' "j 'I ja i.^i i' 1 



J-A La J^jo La jj (j~i ■%. -j jC?" 1 I jj^JLaJI Jij_ax!l LLlJJ 4, j i m'iIL ijialil tt m n I 
«_Lsaj (j^->-j . d *iiul i .. ^3 LjjjJslj gl j » ill l Vt *" i i'il rj ,„ j lW->«-I La I'r a (jjialll 

7I_JsljJ) (j-4-"3 1«(J J J" I II J 1 4_*-J«3 (^jl_J_a» (j_a (JjSil AJI ^ U *f * I I Lil^JLJ ^jj_J_»J| 

xjsj . JJust^a jj ii i>i a LgJ (jjifJ Us Lilt 1 j-a A -*-~i , i.j jl jLljcIj-uII jjJjLu js^jI 
J fr*"' ' " L^jV t^jj_±jj>- SIjjjiI (JJa-UI 3 .^i iL ^yc 4_LtuLjVI 41j_uiVI lilt (jip tljjfc 
aJL*j| Lai < IjJLA ^>«^ iJ)j inU rill . Jju La (^3 alj i i» f-\j-£u j*£ (jr^ 1 ' d'^ ' l> u J" 1 -' 
:*SjJji-o (_ T Jjl (_y3 4J£. j >f (JJ jJ) Jjk >cLiu (2j LS 9 ' * <j ■ • - " juULjj 4J3L11JJ 4_1_aI t "n'q 

t _ r L»j jJoJa i^li L$Jj 'L^j (jylxi ji-3 idiLJSLit LgjJ . iiit 4 KU L*jL_uo V} runt); 

4jL)Lj5i i^Ji^-J (jj-3 (j-^Jj (Sju-t-a^ (^3 (jJjLi-ulJU l_9|jj£.V1 1 j_£j 4jijjj ^-ll «^Wj 
J-^»- (jric. u 'j-'-j Ljtuj; fs^Lc t_jlj£ J£ j^ Jl>J JJtiM 1 J-4 Lr^J • 5 jrt ur'iilj 

A.JL& ("mi j' . ,^1 " ^ 7r "f " e\ <i (^ 4 r lilt 0JLA JjJa (^ (— ^jV (_jJtj ■ 4J JijJ-^» V 
!*'_'■■'''- (JlaiU j£. tLlJiifcjJ jl » jU"i i n't V UJI fj^£- "J jj U i a aJuJ j] '3jJ>j (Uajw^La 
jl Ju V i4j1Ju 4Vi ii ( 4J '"' ' "jt ^jSLttjJ] . iLa^ 4j4jL3 cUlU (j ii ml ^Lii (jjls LilaJ-a 
d~, !j ,^^. ^jLd (_ T IA 'U^a J J 4 n j^ t_ifljjj . . ->. \l U < ^ I j ^iij'iI a jj& Lva |jjj 

i 3j,l «J,( I g "i j i>i*i *lj tfJ_A ^J_jJI 4 Uiii'l qC A^LlaJI ji i"i n'n Lmj lJ—ju \—a ^ySj 

jl I^L^ill LI *"ij <i UJ^? lill^I-A .^ ^ 2ajl ..." * Sjjlj jji IfijJk- jjJuj i4JL>OUI 
Jj^j^ij IjJuaJlj iLjIaj-itJul 1 (j rtTTSj Jjjy (JA ^jittT) i4-jjj« <|U 4_ij|jJI jLa'tH j_jjj 



:j^\ (*) 

William and Martha Kneale, The Development of Logic (Oxford Clarendon, 1978; 1 st ed., 
1962). 

. [lJJJII] (jj-uLuj^I Liii^j jji Jliil lj-a 

(juLaj ;3_iill L^jjIh :jjj(j_u iJJ^ U^" <j JJ1 -l>-^l j-tLiiJl S^jj^Ij *1jLjJiI fj-4 .Jjj-^u 4JLS La I j-it (*+) 
Lnjj t n4_3jjtl1 CjL&Ljj 4j 3 ^J^j^-j-j 1CL4LI t J_j_>.j Jj-AJ AJ_i_iJll ^jn n^M L-tcajj C*j1 i4_2jjjLJ! 3j_j*_ilJL5 
4_ii)L ^jlilj La (J$ GL^-I I "j _' -■- * j-*!- 1 (jt-^' T^ijL-^^ uP-^f u' j ■ -"^ '^^ "■ n * lilut =L<^^j ^J^i -►" ■ ■■ ' 
A£.Ljj L^lij^ 4_aJ^ j_jj-ij (jiwOJ ^/ T d ^ i ^U ll, 4 urtnll LiLaj JjLill ^-Xj^'rll _jji jjlJoJI ^-j '' a l^^ A-U_a 

, [lJJJJ.1] jJi La^ LojU Sjjjij^l 

eAjl j ;i'iij ljjj-sjJI JjLsJ.1 j-iijj 3-ULj "bLt 1'fMi- jl^j .coherent JjLLj Lli a*j\ ., ,'.« (***) 

'. ^y> ' " "^ r^-^L 4_5j^_jtl\ ^, I ■^■^ 4_i^_L_i 4_4j ^ U i 1 1 j 4_fl_uiiaJ1 ^j-^ , .. IjJ .i f i T I jJjLal! jjb "^j^ • ■■ *^" 

decoherence jjiAil ^jL^l -- >n~ — 4^ joijl^SLsl sL^ ^3 -Coherence Theory of Truth 
.(jjjIjiJI Ji-ljlll oljjitj Ijj»- »j^JI iLiiiV! L^JI ^jjj ^Li^jja ;^4lJi jjs ijjJI 

t^l m'ijH jl ^aljjjl Jj_3t_i ^j-a J-"l J-^ 1 Li (_5 L*-a ^jl^^-LijiJ _ ' ■ -i^ j j^I J I _ t jjj ir^ir ^'111 ^jLliliJI 

(__3 j-i^LLiJ I <u^j ^..^ i" lJjJI <j3->LiJl jf iJjjLsJ ^L 1 n -»■ 1 j Ljj_jjji3 j-Uj ^JJI ij^jJ' ^y J^'_5 



^■^IKII^h-.nll 

j " j j '-11 (^s t_titj Lis..* dJL* DjJa Ul q j|j .^itU Jjj_>J «UjUji IjjJlj Lglib 

^3 jVI 4jj_aj j! ^jU" i n't ^^j-ui JjjJ *J aljLd t4 !*< m^JI jj -JLjjJt, I ^r-aiJ C^ Ojl 



JJp ^Ij cAaJ tjj i.-n| | J£ ^ j" i » a (J7 i£. j^-i^ *ia£.f .IJLs-f jT (^k 1 U^ ^J 
4 mrt'i Jjjj-C.Lj_ii jl£ Lojj '^(j-^ 1 (J^ J-^ 3 ' JlS-^^' t'l^JJ-^-^'j "itl» I Juk ^j* 4Jj 

t^ ((jjjjLui ^^jJ_j>- (^ jJ^ iJi rftitj .45L1VLI -t j j nil ^l^J (_jjlJI -u.^^JI 3A 
(jki aLJI (j2Jj i"rj">- j i^-ifl (^j tj^j' *LiTj i -iMji.1 J_l3 l^jLuJI (jj-aJI ^j^I^j 

JLJ«J| (ja_J9^_0J (jn -t-jj (jJjL-ii^J-jO (JJJ 1 J— >.|j jJULJ (jj i I ( M >■ (j^LoJ (jL-S 
JlS (jLS Ijj La joJju jl I ) <i j_t "i?j i(jLijji_lJl LjIjJ (_j-3 J*J)LlI1 a^j ^^^-SJT j i^-^Uj 
^Ttji«a \j£ fjjj .<_j-A JJI (jjj Ijiita liltLal JLSj Ln£ <4_jj jf t?-\jj^\ tujLZJ (JjjJ-I 
Jjjual ^S gjj i^>. i^dlj (_jj'u_jJ p^ . 1 11 i^jjLLLajl gj j i '^ ■>■ jj-o ' (JUJlS ;4j 

. *l JlC La Ji (j- 4 (3*^ 'J t£j^' ^ fijii-»Jl jlSLiT (j^ 
.(cJLjJt jaSls»J jIjlcVI (j) jLa ,4-ajl_3 STj^j- Cj|j LU jJ-jj 4 «j iU<l "Cujj 
jl ((oJ-*J J?) Liar's? . i ^ a ;<_Lj_uij ^ - «1j ^^ L»jL^ ^LTL-aVl I JL4 JJl_jJ 
LllLfll mil (jlj jLjj^/I J—5-L! (^t)- 9 ^' O^-^' Cr^ ■ ' " "' *"' Sjl " J Ji 11 CjLuj—ajLA 

l^jUI «JL»J! ( _ T icj '~'lj j ■'i.li (jii. ji . ..'i^l ^- ■ -* " I j .'.j* iIjujjJI jJi^Jl ^ 4_l1ljJI ' ■ A "' " j-i (*) 




(BLulgSJI 

(jl "*■ ' d j lj ^'jj M *y3-i^' ^*H>^ O ^ * .' ^ *J y *" ' La I J-& ~ OJ-c ^(^t-ijj ;_p» (jl 
I j-i> <jL£ Lmj lOL.j-i^abjJI j}l nLj_i_&JI (jja (_£T >^ j " J-i^ £J-I° ^ L)^ ol 
AJ "if IiaJ (jSj i LLusL^jU JLj.'L I—jUtc^.^! Jt^cJ 4Jt VI iS^L VLtA ^jj. Sill 

. UjjsLSeJ dJ-iiJl (jja I'm mi tjLi L_3lj^i£.VI {j-« 
(Jj-o (jiu 4I!LqJ £ya Ji_iJ_tJl «^jjJ '^*jj " ••' (jr^ tj"*-ii-J LuJ I cri-^*"^ 1 ' Ol 

.^laJLcVl I j AriC" jLSLsL 3<"j " '*■ « O^ 1 L-° ^-iLc " .?».i "i'sU »j, iMi Lla 

I rtj *C !j_3j_c f^J? (_gl tfft-AjlCsf ( _ ;r L. J-jJj^-UI j_-»'l ^jVl S^iaiJl » Wa 
Ij-g^Jtedb («iJ (*4Jl JlSjJII {jja "* ''_l ' a CjVL>- [_^ 4_3jLi^ (4_AjL£LbI (jl qj m m 

(_yC Oj J (j miJ I Oj^-C.1 'i Lfl <LlAj_j-j1 (_3 Liij£ 1 j_yjk pj"'j( i^"*ii 3jj>_£L OjL£ 

t £j jj-C. 1 < _i 3 4jL&j_j-ji <m£^-^»1 SjLi «> ,Sj_it_j_<3 dl .^^.11 tiJjU3 (jl <Uaijjm 
jjic Li^L^ ^1-j-Ij '*■ '■■ jl '0*4j'j^' ^j-UaJJl jj^. (jji-fJUa "Lufcjjjt (JL4J1 Lj-JLii 
^J* * " ■ If ■ ^ ^ ^ ^ 'j ^J JUfcL_iIi L-r^j 'j ^ ^ "'1 I (j-3 a_ujL>. a , I 51 CjjJl>. 
Cj-jjijJj -',~-tV^J^ 4JS_j_3j>- 4_L4^_U( ojufc ,jl JtAjit . jj U", }\ ijij id t\^\l ^(1 

jj_tlt f^Si j tx 111 jjL»_cJ 03-C.J I— iJaj| CjjLS L^jI J_u t>j\-La j^JljJ a — ■ j "" 

5jjjl^»J| jl^_cVl (jjs Jijij tj ■ ■■ < a>^J o^ "^1 o^y "^ ^^ " ^1 J-A oL-^ 

it_iL^c'il CjLT ^ - ■ -T LLa ^ — "■ ■ -■_' (J-^J 'VJJ '^ (J* 1 ^J ^ ^ "** j>J-^ ' '"-- 

i.4 — 1^ 1 11 qU jj^S "ill JJL_i^aJ tjLS .4 ^ ml ^"i -v t ^^-"' lP < ^ C: Lr^T l-W"J J^J 

LLi filjVTu (j? » jta." ■n'i .Jill l^lta (^j^iS' toLict ^ i-dJIi J-»i 4Jf t-iLi Vj 
4J| N -^ ^ JIJjV jjiij ' ~ ■ ^ I ' " (jA^ 4_j_lL1-c ' _' (jj-a-t-BVl a\ AV-i i<-il iLt_2L 

=L>-_jJ| I Jl& ^jjs^L^l {jr a (^j[ La \j j 1 ! *? , LoJLLajj 4 J j-^*' l>* '— '' cy'yj-^l J-*^ 3 
J mi > (^£. -■'^^"" L^JuJ 'iljj^. 5_cl_3j^1 (jji Lj! L .Jj n #11 JIaJ Jj-^jUI 

(jlc 2lj^>JI (^Jl (Lj«_3J 'UA t ■>■ *Lfc ^^a 4J L J5-SJ Lc-ij j! 1 5-^g j 5.c iij_»j 




< ■— IKI I ^U'.nl l 

Siii^ill I juA j!La JjJaJ ,jl (j^f L -^ S^UJlj 
(jLS _jJ ( g S 4_2jjia (jji^Jjj i^Lj^Ls J-aL!L (jl 4-j If (jLS 4jI ^k>j "i At Lyj 

[jJU^Jl jjl Lo iS^j-AS '"■ ■ ■' j' uli jl < a . * t r^ *^r 1 (jl J_u -4 ~f -rr -■■ CjLjj_^». (J j "*■} LijJ 

SjjiLo 5jj i.f-ii — _j — 4 i>ji i ^ Lul.1 t j < Cq , j 4JI l£1Jj t^j^a JJui. f-Jj— a J-* l?aP* 
(j " ■* 4^*-^>JI *iLs^a-o (^jjic lj-li-S ■sj-tl O^f L)' S- 1 -^ L^J) i ^ ->J 1 <->-J Lr^J 
^JjJ Lij) (2r>-> Jt '^ (JJJJ-C 4a iii^ JjjaL>. ^jfc « Y» J,, > til (jjLjjjUll jJ., -> Jl ^jf 

liJ>L^j ^rh S"i 3JIjL«JI ot 't'^j^I °b '»>»fj-^ll u ^,j ,-J*SM ^jl^-)! LS_fljj 

l_iSj^a (^ a_J| ^^ >ij ij-^-I) (1>JiJ-1I f«-^ ffi^ in rt'tl (>iAjL^^t (Jxl (j5kj . <> " i J n in 
I ju* JjlI S*' (^jj^L^ ^ULjlJ SjL>Ji ijla-ilil ,j-a L_Jj-iiL) 3>iJI yi^ L£Li.j^a 

^jj} g j_aia tX-^J -US t<^|j intL it j iil I j Sj!j"i?Li ill j) i "vJll ((JJsJlM jjl 
(Vyij'/ttJ La t((^ l *\ La (j^i) J .^r ~f ia tf|jL-=t-jJ (jJj id n mU. 3j2j ^j t% ' ( \\ 

a°> Hippasos of Metapontum ^jZ^Ja^S ^^J.*^ \j^k o' 1 ^! uj^' 0-" ^^A 1 «-s>*j ^ (*) 

ji " Jjjj (j2=Ji> lj-^ i~ iiii jl j ((j^JjuLILj ti-ija Jj j "i « > |^cj» jj-^J ul<ijj! (jlnJ lijs'J Lp. JI^J "i/ j-4_3 (_jJJ 



jf\ La (JLi-a (jt^C- (JJLt^aj La 4j_i^L>- jjl (jLijJ (jJ-C 3^ i^wii a J_»J aJ L^j2 
'"■*'l *C . lLi2_3 (J a,.* 1 1 (j-Jj-La (j£. Ugjl_jj| cr^ 1 Sj-^L-^ (J 2 I LLtjL i La (JSLjji 
3jL^>Jl f "■ J "; d OJ mjj_U 5|jVI «JUfc j g A." (j| t f l i~rj (jrlc 3 i-u.i <^JI 

("' hi jT d_j_£I=-Lt, 1 *Gj_o_i. (jl (_yic , SjoJLC 4 _i rjU"ia ££Jl_^j3 (jj-Lc 4j|jjL*_a 
^C ' * •'••^ i_L-flJ . LLij I l^-t. 4_lLjLi- I |j *ti t ^ (jJ-JI JLClj_£JI ( jJaijj ■ d j % . .. *) 

5jjl =e «j «(_>jjj_j jjI j3» SjjI — st a ^^yjg 4(jy j ii *_lo1j a ^^,.3 "ijtj-i — 3 

(3i>-^5 (j-C liUjj (Jjla-Lalj i— flj ■ ill J *3 (JjLS 4j| j ' ~ - y ] '*■■_> -*- . n^'ii U ■ ,. ^ . ..Tim 
3Jl1JL£. jjiolj-a l^j g i ii jaj /<s_i-uJ Jlj-jV (_yjJ1 <bj-Aa-><-S 1 411 1 11 2 I (j^a-tJ r-j-ta 
ScL^jjlJ (jl LU (-ijSj S5JLii>J| /(J,! i^ilt j-(b La : I Jufe Ljj mr ^yi pl*JI <JJ3 
L3 S(j;j_>-T jj^o j! ^j rt-i- ilj t j Ti 1 11 1 (_yic 3jjJiJI jj^jt-Jj <— aufTj ?<_Li*JI «La_j_lLs La 
Silil <>l\tl Jj-jj-Ls ,jj^ 4_ojj_»j jLu ti J"' f ■ "M Laj TL-ajj-t "H ^ * ^ , 

a£.jJI (jjic. ■ 1 jA gl i *i jjj LuSJ tCj*j jl 1 11 "ill fliAjfc (j-c- ^Jj^-' >J Sj (j I (JjL*- 

4_jj>-IJJI (j-oj . r 1-ifl.fl 4_jJcJjLi I j " «\ ^* doal-lLii i L^J <) ii j n jJI 4JVjJI ^-a 
jjbj tl^ _i~i *% rts-it? Sl^ niVI <j.JL4 4_j_5 f-Jij) (^JJI ^L-ijJI (jt J-^>J il£>-*-^M 

Ideas Jill (jJI IjI j -vl r<^-j-^) Form jj-j-aJI jj-^-j ^jjia^Laf a '^j " *j 
jj^. S j j 1 1-^ 1 1 2j\Aj Jajr*j (jl (_Lj_u2l ,jj3 '^jjJa 4jj^c.ll^ 3_^L) 1 ■ - .."X~t L^ic 

l_£jJI tCjjLSjJ (jja 3i^>.L>i 4Jia1 ij T-'im'i (_3j-i-u — L^JljIj L^JLaj (j^L. 1^ j~i *\ 
j-JLC jjja (jlS I jj ^"(-k. i 1 il 1 a (Jjjfcjl I n 'm ■>. » : JU J i "n l\ r^a^l\ 4_Ljia-flJ xu u "n 



■^'■^ ^ 4Si a 



,-..,. Aj i Lj-T ' j " ^ ' (oJj i4jJLj)j 4jijO t( JS mi II lj_^J 3jJlj*jj 4-jJiLa jl i3jj_i^ 

J j *r j r I tj -i^i (ju_J iCjjLSLjj 4 a ts>j L«-^j i^^is^LasI <_£jJiJ,Lt •<JLitU (j) 

4_Jc-uu -J>^*-a JLjjJI (J-° "L«Jft3 tr^- f k J- J - u J-U (JSltiJI . 4_jJJ jj mm (jl O^-*^ 1 ''J "' 

o^ftj ,<ljIj £j_Ui o- 5_^JL1 JliAVI J£ 4_laL9 - (±JiLI (^j t (±Jill <> 

(_^ jj.ujj ((J_*jSLs Lj3 ^(jji tiiiL— *i! (_JL_i — * -i^>~J ^yfl I filial a (jjia^'LJsl ■ ; ' *-j 2 
J£ jJulj ^ ■ Jl </i.Sf| (jja 4_Cj^o-j>J, (ji&JJI JIajJI -I^Je-ji cJ-"^L? i(*JLiJI IX* 

jjj LJJ <JL». (jjSo ,j) (J|^».^JI (J^lM ^£- (J^- " i iM t4ni rt 3jXs (jjSo (jl V^JLA 

jLS^VI Ij-lTu tijJ-^- 4 1 <i IS* a ^J>3 ' JLj-o l£^ i«5jJ-i-o)> JLILI jj . JLftil Cj'iTLa. 
-j ■' ' " " ' Liu . Ja'jLjj'i j-4j SjUiJ-C ( _ :r uiJLdJI 1 J "^ ''J 1 ' ' <— iLij-^- 4Jj\_Lo LuJJl 
(_£jJ! r-Jij <t*JI -i>ji*i Jl£sJj (jrJj^"' <L> ii rttl i((4j^j g n 'xJU SjjLse— a jjja (jGj-JLfl 
.(jLijt I i j' a :7t_u_2JI ( _^ T LdJ J-A ;Jj-4-->J' j»l-iLc» :4j SJjJlC. i * >t _i 1 -«-*i 4-ilc Jj ; k *'_' 

JjljJI (^ic \ j i ii A'i Sj^Litl j' "^"j . j^>-I_5 1 o jio ^M-S' (jLa i(j^-ijl Lal jLoj 

(L^jlj fj^ 3j^>,|j fjyJb SjJ-"- JfT .Jj-i,-itl J£ (jr^J ij-uiJl^ jjJJI (^yi^-J tffllUiTjj 
^aj iLui3-Vlj JL«^3l *-a d=>Lfij\ ^ (jlfLa J^ ^ L^jl J (j£- I Jl mi'v'i L^j^! (jSJ 

• «3jtC j$j^ L^jLSj Sjj^' 3 lP J' ' '"' 'l^* - ^ I jj (f^tl 
j I 3'->- j j ■^«'' <ij^iaJ ?«--a>J C^' 4\KLijJLI 4 « j i !^> (^jLdl (_^uLjJlaal tci^^jj 
Jl^J» : I ij jj _i ~ IS 4_jjL&^_J1 U^jjJaj 4^JJ 4_jjLi-3 jJ! 3j_ZJ1 j j i ii A" <uS-ui_a (j7-^>j 
Ljfjtr ^j ,' *J (^-^' ^- ll '»" 1 1 ^.Lxii J(l (j^a JiJ 3jj_ALa ajj-usi (jlajj-ij (jl Lijlkll 
4\iL!l (j^/ iJ^jJI 4-la uiIjj ** ^ J ^ **-tl ^J ^t j j mi j>j Iji-^JJ . «4 iii ii'i (ft-uj^l 
J£j «Ljj^_^ (J^jioa (_a_iJii>- Jjj-^j jr " t>"r" f-jJl ijjj in'l (_yJj 3j— lm\ i a j j i ii" 

.LjjJI pUiil 

LfcjJi /oJLlJI I JL* (J3l»!i^l 7E_iJajJ (jrSJj 'L^^Ai^' (jj^ 3 ^-^' <Li< t inj J a mil <jjJ 

jljjL3- ^1 j^Liil jLLa (jjjL;!^^ (jrtj>.UjLja jj ) g j i"i i j j ' ^ jU :<_a^SJl rtjjU,,.T j^JJ 
*JL_c i^ii j fi -*JI f» tl « t( t^t ^IjJI /<JL»JI Lo) .(j-JajVI LULc (Ji*j ( ?ig s* 
liJjjcjj ii_2u^JI ^j if-<tl aj^dJij /oJLc ti Jig^LII rjLi- tjJiiJI (&-SL±JI j$2i i(_yjji.jJJ1 

.[uiJJil] i^^UJI ". v I-il l .^jVl 5;,„1h1 I ^ ^>L.hJI idjjlijj (*) 



piiljSJI 6jli±j±s 



ill (jrflili . ' ri(p, U aLol j ; -"■ -"ilMj _■ -^j jL*-i-uT d ^j i4_J^jtJ tjlujJl 4_lS 



. ju^y i jjaiy i 

SjJLoJU jjj .SjJLaiLI L^jLlL>iJJ Sj jt~I,| L&jjfcLLw (JjD Sjjjijil Sj^-uaJl j^jj>Z fjfS 

ljm\ j*iV^I ^ cjjISLij 4_Jt jLiT l5^' ^^ ^^jh-" u^°i iSl 'j J <;, " rl l^ 

.(jjJJJll /qJLmJI (jjU <UudJ_2_5. JJ-£Tj) (ji.1 Iffl (^^A (jlJI i^J-M 45kl<l4 2ji3 I ^1" ■>" 

(jjj jlS^Vlj ^jLJSJ! j ; -■" <U I * ;"j .^U.-jti j^ ,^,iTI ^ f-lij f-Lii ^JJ! 

IjJi) £ya k_3jIj j^jt—i-ul -Ij-^j-j J-*J 'L^ (_,K3i-iJI L&_)j^».j-j » "1 d *i "1 (_^l jj infill 

L±jL>- IJl* Ljj i^i r j^ J 1 -?^ (j^ C^^dS •r*>-" 1 -*-M Ij-uiljJtJ 4-£jAJ M^JJl «.aljJI 
jLnja. L^J Ju>-Lj (_pJI i((5 j i^iLpI 5 jt ^lljJli) _j (_, a r 11 j Lo ^ 1 j 1 11 n 1 tfji-dJI (jjfl 

.(^jlll (oJLjlII (j£, 1 Ji 1 i'-r-"i 3-^.J-i (j-« t Jii" 1 11 a -i>>-J 

gri^M^jf ^4$ ^-jj ^j« 

5j j initl oVji 1 11 "ill liUu LlJLj- *jiaj (jT (jJUJl C^S^Jl ^ J.^i>Vl (j-a 
iJli i L f_i ">. (j-44 fcAi. a_& i"m *>■ (j- 9 {j " '* I (jr^l -L9-*- J J '(jj^ 3 ^— ^' 1-J^jLjT ( _ t J-' 
,4j 5_t^sL>Jl JlcIj-IJI jjjl tZ.--^ ,ij J^V O^ t£^l\ J ■- «tl tiilj j^j iW^La 

j-Ji *sT 1 i'^j.A (jj Jj if-LLaVI (^ (jl-i] ll S^ j„t i^i <a jLi, i ->o 1 a,i (j tl (JjijJ 
( _ T ^SLi j J^t-J t<=Ljf j -> i/t 4_5jj_Laj j-SLij ' ^^^ j^JUJL) (jl :^ iSI ^1 <t f j I « '^IjJ 

La I^j_lJl^ j-aj ij—~-~^\ JLaII lij-^j LaJLu tiijl j i>iu^J| j-A L fut j- j -1 



^< , ...IKI I^k-.-ill 

fn j n in j ijjirl JL>JU . (j\ i l-i 7i II [jJJufc £j-U J) l-i i U 7tj>-jLlj L*j! J .4_jjaj_jJ| 
i_9j_*ua - jt-, 'A 1 Sj-S (jr-1^- i_3Li (jL&j-LJ ajLlL t 'flJljj) ( n -v fa^LscjJ ^ *' * J .' ^ 

ttj ->.m (jj9 . Cf\ i i ii i \ (jjo (j-vAii (jtLc ^j>-j l^ j-«-j ^- i - i - " i e ^' i_3j-uj i j_4 q\£ (jjj 

Jjlaj-ll J-<i-«J i_Sjjjj tjlla ill Ijui (_^-3j tvL-Liia'Li SJSjjlU (jLuaJb jt Cll qKII 

. 4j|j 7r j in " cjl^. ^fjl 

AC 2 1 tjr 3 Lqjtj hj 1 "r ii l~ V <i (jl~ i njJua o, \ j j >~i"i ^^ '~")(j .»[ Jl3j . SjUJ-C 
j^yA i^jVl ^jjijJlLI <jl Jl>o i^biJ^JI t-uj^oJI i~fj-v <j-<s . (jLtLi j"a L_iicVl 
' '-' ' 'Jj_9-* (J-** ^->J it-mi (^ iLSLtJl (^ 4jyjLja (_yj| 4 _i i n I t4jjl « jl,l 4_ijj_j JiX I 
[j-ujl—iial O^J **-^h? ■ IaI4- i Iff jjic t ^ J I * J II (jjjjL-tial j-fc t g i ii i nj-^a <jL£ 
^jjIo^ljV Ijj^Ltja (jj jL-llal Ljj^-Lua jjl£ . 4jjJ 'i'C iiiVI 5_uujJljO jjjD jj^-iiiJI 
4jjI i jt,l 3_lhjJlLI (^Cj) , ^j-u. V .1 'ajL O-C- jjl— LiaJI (^yij^l L t jlii ~M LjJjjj 
,5j 1 j ~n 1 1 -*• ) 3 J l"* Cr^ '^J-filjjJI j' 't3Li>^' 4-w J J^ 1— mi M i_ajjjj UtjJJJ 
L>"J .' ' "i>^ (Jl <1 r I j^lj_ (j-aj i^aJI *L>-J ^7"^- (J '^ ^Jl " i J Jl d5 ' (3 " *' ' ' <-^ J^ *J 

4_ujj^<j .^jaVI tjj ;<tl i^jjj.1 Uf .(j»>3 T*o - TA)) Chrysippus 

■(f**c5 ^"^^ _ Y'Ai) jUi»jf 1^ mmt Jl^s iruLuIl 

(I/GL4 ^f\j J it i "<tlj i a\l -. -L.V1 4^*-j( ,JJL>o ^n i ^ i ^ V " 1 1 1 dJjjj i_S4jjiJ 
LiJj 3mimTLi aaVI .i_3llal,l 3j*jL»- ^ji ^J^ Jl>- ^Jl bjpal [>jUIj - L >Q^J'Ail 
(jl^La^fl jiJLS jlSajVI (3J>ia qC I Jui (Jiij i_ajjjij) .tiJjJLiiil 1 o ij^injj j-nl ^Jjcj q] 

. jlIiII 4j1>j^ ijjLaJLl 

j^ jjjjLj—flJI t3dj^ O-^" -J i ' ^ ^ j "r r I jJajjjj) Jjl I, I j -v. i_aj(j ttl (jja 
^JJI Jl— jX! LliJI J-loj qjj — ill j t c j . Jin I q U J<^ "i^tl ^j-U^ltl r-jj o-it| 
HjLjjij| dalj ii iii ijjj-iLS jj-uLLIl (_p» : I Jl>- i_ajJLa JUL* ' '^«m *Jk_9 i4_fljLieJLujl 
(_,l^i" (^Jul al <i~ i^Zl tiilj (JS 1 Jjt"i i .i_> 2 (jjjU_dJl (jl Jj^Jlj) itt^jLs lLji^ 5 mi (jjl 



p-;-.lj<l| fcn...la 

tLibJLJ*. ^j) (jLi LwJlS i^^-i-iijJLji cLjLj-tlaLjj <_lLl£ (_£? ^£ Ji y\ (jl ut f*M l (j^oj 

fr(j-ili (_p lH-^J ' "L*- 1 J-*" I V" 1 ^" C?^ L>*^ S ' lf J' '"'- j'**- ' 4j_*Al (j] 

^■jj 4-j_£ -ij-V "^ *-"* f*_W LJ-'W <— 5>5— "» T 4 j f T~t Lo lAC ,_, * ** <'(j'-^ do 1J n m » 
^^ tltJL^ SjL_».|j 4_-ol£ L^j J_>-^J "if 4l o -^ £_y*J * I- 1 J— ^.3-^ 



(«0 



Uf 



j] t I ^ jU'.l „ j , ,.H j-^c Jj^ x u 4JLUI ill J t'ii (2j T LajIj Jj --H j^o (jJfJ 
(_y3 j j U f I , I Jaj^Jb i— Sj— <-" L* lj> J~i ^J i4 J tj-i till (j-C Jjj * rt i 4ln_J>J! (Jj-dJ 

ijjit ftj ^ i 1 o lJlST U^J (JjSj ^^ CjLoJSUI i(_pj-T • Jj ■ "n l<J_a (jjs tljLu) * ir^i 
^ic Ijtilslj .i- 1 -^ ^ « *-iJ_9 Jo1j-£j-u» (j] Mio (Jj-SJ lj^>-J iSJVjj 5JV j lJlSTj 

Cj^jjIj (jy-i^. igj.Jnli Sjj_^j (jri V r"i 4JjLa_ja (jV t*L_j_iIa_J3 LllS L14I (j^lisVI 

(_)■> tlj ( rljS .SjLJJ^^w '~'^ ^ •''■•" [ _jlie_Ll 1 1 yj mj JaJ^ jl J^L-Sj jl (jjljJ 1 La^a 
■'' -- ~~ Jl3 Ul 1^ Jill q[ iSj\^. jU ^j.. . I jfo fj jt» ,,.j^ Jij^^Lj SI j-A ,j_LalLI 

4 1 -v j « I o^lj— ^-j t(ji^ i .^ ti m V 4_ui__uJ (jVI (_^j tl 1 * " '" I* ^ " 1 clru j j ' ^ 

(((jL^ dalj rt 1 n» (J1A1.I ;Jj 1 j n (_ 7 Ac cljJL-i-u — L^JLa (JjiSjlJI (_ :T ic — (J[j-J>.i?lj 

i4J^LcJj l 3^-<^ a -'' ' ^ A.^Cj j^^ ^3 V-> ill! j - ^»~' 1 (jji-iJ ,«LjJLi (j "j^ do U_Sj-u » j 
jjit I Jljs j*>-2jj . LijL£ jt LijLt^s (_allail j-^-T ^ Jj^j j_i L« SljLuJLl 
j-a> fjull tiU-i Jljj "^ ' Ijus L^°^j cr-^i -3jil^ j I ifljLi.0 LoJ (jjSo (jt jl>*5? 

. jjiilll 4Jj>_ (Jj->-Ji 4_il^ ^kucj Lul 



| _V....IKII |5 h-.»ll 

^ t i~ti f^J ^jm\J1\ <_jia*_J»J <LjJJ_j»Jj LI — i>i all (ji-JJ '(«(_>^lj *J ^j^k. (jl utl] 

Jjt" 1 ' tl £-"=J JL-3J .r-j—Lia^Jt (_,^ "fig J I ^ii l i— S^l "l ^-Vl (j^-CJ t(«^> <i **■! 
^ Jt_±J! (jy-1^ (_j^aJJ nJrtK^JI (jJ>J^ O^ 3 (J^ "LiisLi. Ij>-aj CdJ tJI ^^-LiiLjJI 
4_Liia-aJ1 (_y^ « JLv^joj i5_lKJI 3j ir^ii II (^ («<_)£» Jl) tf,J£ ^J 4i milL)) 4jU 

Ci'mK (jt j^JlJL j-jAj>JIj .(Jjuji i"^>^ (JLn-fif Luaj 1.-1 -vj ((jK^ljyJI JLs-C! 

L>u j j "'j>-^ (jJI Sjl i^l ^ri^. v^- 1 Clement of Alexandria L gjjiiT. u Jl 

j Li , ..j | * j . . ..II j^a jLu uLS (j-ujjj-J-aa-A <--)l j ' '*" ' L^Jj^a j U> ? 1 1 M" • -l ^ * ' "** J ,' 

Jajjjj J i^aIj ,U,„ J JilSLi) ^1 jUkiVI o-"j .'■' "JL>^ ^-_w ttuLo^iiil jjlc 

,«J)> s«jl» Qyj J <^iflH (Jrtj_<JSX! fHi5t-%ll al J T-" in^fl w -^J jl .LLiJa_flJl £j\J 
J ^ ^ ))jj» J 4jj1 t l"f i 11VI «jt» £r*-J J> .j J "( I L «Ll*sL>. 3_iLlC ^j "J J ' "J^J ^ (_, i«J 

l5j ~ ^ ■" jl LaI») «jT iL*I» «_^jVI Cr L: jiiLJj uJjVI JjJ .S-jjI « i "i n.^l 
sjjjlc lzjLISLoL 4_jJLiiJI -- i ' ■■" Lj-j-jj tr«c^jJI (^1 La^lj -»~ (j) jl 3jlj_^>JI 

■ C^j} "-A (jj£j j^ cjLIj^I j?>i^ jjV — ^j ^ *.*" • "^ '~' "ijl i«4_lL-^-1' l_ij£JI 
jVI <_j_«_tuj L« 9^JL«_L 3-«j>11I j-clj-aJI «_iisjj (jjij_j_ujj^_£ » It^-i^i 

JljjJI Jj-Sj Lo_£ LaLu '(jljJ Cm n m .m^jji-lI)) («jl» i«j» 3 ^ S Ult I JljjJI 
3JljJLC f.1 Ua l j| Ju>-!j f-f^JUiJ LoLu 1 JJ- rc -cl I 'i _J in ^«*lj LjjV ^4-J-iIaLjJI 

4j_tiiflJ) j-a> ^ In 1 1 1 (jL^ I j] . LL^aJI (^ jVI LltL>* ^ dL-i^l - 5LL«j 
l^J I g, ,. ^'i 5_dj^L\JLj i«! V» ^jjb i_sj^f 3 j .^"a jju>J «(jji-J)) SlIIjJI (jLa *I 

j I)) j^^ 3JLJlJL>. 4-±u£lS (j_j^ij (ji-«J *L^ if(_J i )"J ^ I ". j i >. rt 1 1 j^ ^ U i \ I jjli 

Jyj — a»j ^^ic. o-"j .' "J>-^J '^ "' ^J c*-^ '«jl» ^JIjJJ 4 j i n lIL ,_LMIj i(((_i 

1» (Jjj^ (j-^ isLilJJLI LLtJaiJL jjltl" <Laj^J JlcIj^ ^-^J ' '\," (J^ '^jl^il^^l 

L« <l*3j . (* )"< all 'U nijJl (jj-jLa j-0, Ijl^j") J^ ■■- " ■ " " «?Vjl)»il=«Tj 




(ojiljUliij-uJa 

all \ -r~< i ill q\ ijjLc (jSLijiJ " " -■ ^ * ' j .<L)LoL>- »Lg i n|j ^ "' j ■ "| LJ"* ' 3 _' J ^ 
J V^ i rij I (_)*_ 3 I *»_£ I — i-<ajlj '(j^l I *l» a 1 1 *■■ LI ifi Jill Jj" i "t L-ajj—^l 

tLuLqj 5M-?-"'i"oj ^^jLjti 4-laa a) <t*JLJ1 . Ul . " ,„VI oj£s Ci')\£ JiiLj 

.(—J <i= I 4_c.Lj_uaJL 5jLc 'LaJJ J J ■"' ' t«<_» [jLa i I [jLi lj|" Jj. J a (j-ja Jja-^- 
eLjLa t jU lU (^3 4_3jLi]| ^ j n*^| <U lULuI.. ..VI (j! (jA^ ^JIjJoSM J} a"" J 

^J (_k>j^ a n (jh« ^ j "ij j?-^ *■ *L_i f j ""< "-"-> LjjI ^^ J-iii Ul jj <j 

:4JJL 3JVj U^J (jLa^cLa c^^JI lLLIj ^ '--j, jk liUjlSj .lIjU.1 111 r»^l 
i->- <r= f ^1 ^-^-^ r^ujv^ ^ W Ltpj ^transitivity ^julUI Sj^Ls 
ug "< jUj^UI ^ ~ji>>rt1l jl j^ic -~ r. ^1 reciprocity 4jjLpJI Sj^Lsj 

5 i j it-i i-.'il j ""' . ■.! i lj_j_i.|j (j I" ValC" ^ ^ I " j i ri q f ^ <^= uj ^ j <_J <i= I 
L^jV Lai .Sjl.t _. U jj^j I jVi .^. L p J j "r iVi LjLiia_3 ciJLi& .jjJJLjII JjJL-naJI 

.rcjLjliiiil) LjJ^ji cr^ L\iflj1 Ljz LjJj TcjL^jJlJU LjjI jj ^Ltiialj 
^j .=L«jj_flJt jj '^ »tl (j^." m ^jl JjS (j In it! oL-uuLi-ui cm ^"i^l iaLc (J ^ i " i j 

5lJa>UI '"'N .^-^tt ^ j.j'j^lt (jf (jit tjjJSjJI *^Jt l^ ^laHI ^jUn ( JL*. JS 
4jjLjj_LiJl aoLiJI jjt->" jjLj LkjLLa <Laj-iaJ 4ja-.j " ( ^_4 Jj SjjjiLw 4jJI ^ a "i i" V 
rjj* j_j_iS f LLiS ' ^ "■*< OJ^ ' V" LiiiJlj .j jNtt'TI aIc (JT lrt. , >J f.\ ii "i ^ I jjfc Laj] 
ijjLajJI (jjs (Jii-^ T-ij J-^ (tj ^H ^J-" J' JL-ft^ll jJi ti j n U i U crtJ-aljjJI 5j_jj. 

m ""- ' l?L. 5j_|3aj| CjvJk-4 iijU i iiaJI jj ' ^ « ' I (jLJ (jL^jjJL <_J j-uil 1 fl^-OJl ' 

i-3j im ti(JjL>JI j i^. «tl j^j |j j -acj i j .TeLjwIj-jjij) jUjjjT JLd£.l <_ll_uj_>J LjIaaS 
LjjI i^ >■ fj\ 'K~La\j}\ (j-fl <4-«jLJ_aJl 4J^j_ll i_ i_i im j-4 jj-JaLjLjJlj jjl ~"t( jjjSj 

^U Jl n »~ 111^1 ^j-4j JL»J Lnj-5 (j«SLS (^SJ 1^3" 'tl ' J-A hJ^?- 1 - 3~^_5 J Lc^j 
j£jil\ (JL^d Jl t LI infill JL^jj JJLieJ (jl ^jjjjiaJI (jj) i 2j) I^j^VIj iLLiiJI 

-t — .jii jjjLa «_lJG LI i^iMI oj^ (jl jjisljJI c>a .(Denkbereich LiJU^L) 

4j^jIjJI 4ji>_i>J! jjjkj . I y>-y L«u i_iLjiJl IjL^J ^ Ll« i^j j.^^ .^jLsJJ iijJLa jj£L (<J jjlj ^j* 



jJ^L_> £_yc> SJljJl j . Ljl_Ld-£ 1 fllr l 1*1 lj Lil <s\ aJI . L^jlj-i <L— e_Jal a iq^>jj-JB 

J^jJUl r<_jJiSj jl (j I i fi iq"«_> kIijjuJb ( «jl» iWjo 4j ^ *- ' 1. 1 (JljJ !l jalJLicjjjjl 

jj_ ua J( £y> lLI t'\~ niVt (Jj>k> (>£ 1 fl "i aL2l (ji^J CjjL£ lij L<> f. 3 j rt UUI 

. CjLl^jJ-jJj LyyjloiX} 

JjiajAI (jr 3 5, 1 fl «1l (J H t t l jj> frd ,„.l' 1( jt| £f.jLl_Jl» (jjjJUjLaj t—lLlS ^^JLxJ^ 

. 4^JV1j 4 < j j taJ 1 •■*> 5 1 *"!■..« 

«UJ3 ' a ' i ■ " i_3ijji t(J>-t , 4JLi_^ j. lJl>- JLoJ ./_Sj.lj^iSJ| jj 1^ *' ' ' ■"»> "_| i ■ "1 La xjjIj 

(^Jl (jfl-l jjj) (j-SJ - ,__, "* ■ -j ' * jj ua_*Jl jjJSi 4 j f "jJlU <f ^ .■■lrtll Jt ii) 5LajJ| 

■ t S Vi — Lolj La^ g-^nr ir^ll j-4 (jji^i.tl Jj - I fl 1 r ii ^^^jjj,! <*3jLo (^jJJ 4_flLtbj 

j i^f J^Lflj (jl d *. *. til 1,2 ■>, j j fc i 1 1 j .■iLxbIjjJI jlSlaVI ^j'it a l j r A t-tjL*. fLtis 
.-m .nil gJtill jUrt l Ul . bljjjlj i-j^l^ 5j<j...M&J| a . n^Jlj 5 ir. fl Hl 
JLa^cl JLaij jj-aI i^ij ^La t ^j_LjJj jJ^jjT iPort-Royal JLjjj jjj 5 n , ..^LoJ 
Lil) j ^^ jcifcJl jjt>_" (J*Jj ^ u , ,.j H jji^i «TI ^^Jg ^^ISj^JI (^jj j-j^at Cjj_J| 
jytaji->i-'l j j* alii I J ; ■■■ j-J-£< ^ j ' " 'l (V° 2 i ^ j ^ » j3 ' ^-^L^ ' • .' * " 3^ di^aJI 

jjjii 3jl*JLulA 5jiLajiJl jai*JI ^r>.j t4-jjlj in f jj^J La IjJJ^ (_r^^ <-1>L*LjJ,I (j^aj 

iLeibniz jiImT V} aU^JI jjjjiLall ^ juo a$±a jl^-1^ Vj i«.jLm jUit l 

e.L-i£. j\^Jb\ 4Jl ijUiJt J>Lus ,jl[ ^jb ^ jjl jJb 1 JUJLfclJI 4^.j j^rk. ilj-4 JaJj 







(jjS i ii l ^ r £ CjAIo (j-^J1 ' j ■"> "i 1, 1 {J j$ 4 j i iiL-u Jil ( _ ;r j».mi ^j 3j_tI<Ljj4 4^*-jj (_33_tu 

(j^JLj ^j^ ^n j^l LI i>i n 11 ^| jUic^l ^ jj».Lj V! ajMJ,! ^ » Ij3 LJ^J 

l£A5^ 0' Q ^ 4J jj "■**> jail l_L4 #.1 — rt J "i ml La-jl-S J jj i nj (j-ujJ .* i~( n 1,1 i V\ i ri^JI 

SJjLill (jf jlj>J> ^j-LLIl ^1 a-. AVI Jj^sVl cm-.- <j_o -CjLajLiLI ^J d_£lgi'tl 
(juiifclJ l '^ ai ; n L* LLjjSi Jj> "' L4JI Liijj*Lla (jja j. 1 j j 5 ^ ,^a ^^ , Paradox 

L^.Mj 4 J <i 1 11 1 jjl LJJ'i i-l Lo (ijjrUJ ^ 'n 1, 1 I J-4 Jjfc-a ^, Vi \ iV"l Ljj_iij njjj" mi1,1 

->jJl^ UL^vl ^h^Mj (j^tJlj 4_Slami ^ jJ S^jjS/I iajJI L^JJ) ilbLaJVL LcjL 

.^1 jJl -j>i^1"M t ^ - ;i"m La lj-J^ (S^L^La eLuJaJ3 ^gl ({j^AjtelK 

[cLi^V Sj^-^ (j^ LjJL£ itijlSjLiil (JjLjIj *"■ t'- ■■"■ SjjLLlLI 4_<jijJl1,I Liul5 
(_m-al ^"1 4 nl*C (_ ;r d>j (Ktlrui^SJI (_£J» (j^ic (*j-3_; i_£JJI (jjV/1 (Jt^-11 (j-° ^ '^"'J L-*^ 
.«4£LLu CjJjLa hj.jJLoj *J [_£JJ1» eLsjJUL) (JLjJJ ItijJ .T-lj^jVI £ru jJUlII jj£, L#J 
itiijJj^ ' *■""' f*J Llub) 1 a j 1 V" jl 1 *lj If . U Va ( 1 JL^J j- jL-uJI xil 1 .n (jl j-<-ujI Laj 
^ 4JV j_jsJ1 CjK> iMI ^Lljj I J_A <_jLd_tl j^j («,jrljj_a 1i cJjLo_3 (jjj 
7t-2*->- (j-a 1 i^ll (jl V| i4jLgJ Jj-*_o 1 juli (jl J_fl" i "l llIIaJj . LjjLi_j_4 ^jJjt-Lja 
. (JlA (Jj3 I J J "' ^ J i>l *^t (jSkJ *J tct J ^ Al till j Lj-ll (j^s^j-ij C^' '4J)J (j^iiil^l 
t aj.^ oLSjLiil 4~i olrj i^-Sj^Ia (j-'ud-'u Jljj^ (>^li1 6^ C^SaJI tiHj ^n <l 

,4jIj j-d> MT - '"'J c?^' lW^*"^' >" (j-^d 

i"tl i^tj "if \ ftg J *-lj-q j^ t«iJlutj J^>.jJl (j|)> dijLSJI (^jJLLLajU 4-xj>- (jjC f-^IJLl 

^jjlsJI (jja till SjjJai- (J^l j-^*-' J_2jj [jj-iiiijLalj—iA (Jj^jJa (j£, 4_ul 5j jU"^ 
^(_j_Li Ji (jir njl ~* e, { rtl'v. j^jL-lLojLj i| nii^ (jj (JjJj_Sj iJ-^-i ■ idj "1 1*11 1 1 
liU jj - •" "j f«JL»J| I JLjk ^ o^ 3 ^J tSjjl a niH 4_i_iJi tillj ^ L*j nJjwJtlj 

L ^jV ^d_j^j -rli -i>-^j ^L_5 i{«^>jij t U>- I jab (jL Oj-yj J J^ -lS^^' t^uLill 
(^1 (Jj-^ o' Ljjjtj'-^J' £>-"^ J^*-) ^jU" >iu Jj* r^Lbjj fo^Lkj . L^jii (jisSLlj 

( rum w l~i n J (j^J (j^ijJI (j-o SjJJ_3 j^l t-1 1 ~r\ 4j) S( 11 If! ^jSi (jl j mil 4 il->- 

.LiLJIjJ |j£L±J ■ 3 ^1 X y 1 ( 5 ftl , ..II ( rtl^l't » t-lii> ^^iJ ^ji-t *J-^3 ■ 1 fl^H 3l_fiLuiil 

d j l-w. ^J| (J^^y C^ 4_jjLojJI 1 ~ 1 1 j ~ A 1 1 jjja sLlLo V JJ_c jjrJI r-Ljjej (jJLjJLjj 



| _< I ...n<]i l5 u-.,ii 

^jJa ( *^c iUti '^ "' f lj **■ "'J 2 (]>^l — "" ffijln til y]A ill jjl)) Jj -^--T (JJjUJ <-a3jl 

«L*_jL£j (J!>J * (jAi ijj^-Jjl i jll i~tt ftjl A ji { *y S 2UajLo-ji j-i-l <j^(1 j_SjuJj 
^j^-j-.mi -1j_J*-jS ((t-jljiJI)) jj-o n j **' 2 L_4> Lfbj ,(_j|jSJ| Sftjl X n L3JJ :<L*jljiJ 
3_3jJl_U jj-i-aJI _>J^tj - IjLiI 3'- k -^ a -^ Jj-^J "^ (_>^ti-.mi J-A Jj if— iJ^SLj (jf jLlcl 
tjjjjjiJI =] jjlaJ^VI JJjLLujj] J^J" : Ur JLltl ^rtill (^ifi. j-Jj-uJ iSjLdil 0JL4J 

i«(jjj| j£ ^jU^yi j£ jjj (Epimenides The Cretan [>^£ s^j)^. ^ ^1 

JliLa jJLjl iiuuf (jLa (L^-iLlo jJuLui_ij| J[jj3 jjl^ I jj :*L3jLLa Lp| tk_JiIj.II (j_aj 
— 4Jj_2j La tj-uSLc _j_j-£j (jT L___tJ_j i__j1jt__i (jj| j__> t(ji V ts^W <Jj— _u ( __J__j j )_ -*^J 
, <L_U___-JL Ijjjitj j_& jjjj 4J] il_9Ju__. — I JU1 jj^jjjSLj 2 £jj__U>JjJ_'-f1 
^'■r (—lc^LjJI jj^LaJ t tij*^ Lit [IrtjJ ^1 ' ^ \) ' * A - i j- : *- ja (JLxt,l I Ji-A (_>jjjJ 

(^LULj i^jJLj-aJ! Jj-Sj <LJf LsLa i«c_i il Jl£ IuT» (ji»J ^jJI J^-jJI £}£■ iJLa (j^Jj 

-^j— naJI Jj ^j <uLa 5JL>Jl a J-4 j^j ji_iaSLj 4J1 Laj^ h_jjlSLj ju-^LuJLj j-qJs 
LLa (J Is mi" 1 nVi %-us^ja (jl o^-ijj (jl * j Wi i n >j »^L«_a l-lu-oT sj^Ai ^jjo t-jj^JIj 

. «Ju.<t-U 1 Vi 1 tigJl (jojLS ui 
4ii!i d A , -,_\l 01 j^jj iia^ .QOjjI ^j}\ <Ll£Liiiil i±uJl>J| jjl^iLlI /n-ui_Sj i_3jjji 
aLc J^ 1 nj 4JikiLJ,l JL2j-*JJ M(...(jl (Jj-3j j^ft 9jj {jja LI i>i nil jjj ■ -^ - - ^jiLiVI 
: JJLjl '"> J.tj Jli^i ^ {£j-3~\ "*i5lj "*-*J O' J 4i^ '(jia-iil o' JL f ja Lr^I (j > "" "^ ^ ^' 
4_laJl ^1 ^.j M!*! 2 j ■ U a ^ j^j (l^j^^^I) 5_j_a ^ (jjbl'r <a m!) j '^ " 
Iji-jJij q\ *4*ic L-tjwjij it-uLsJi I X$l iilLJI 5JV jJi 4rtULU,l dJjjf .LAjjjjIj 

,<(J^» «UtK a1 Jicjj-ul (jro* jJl>J1 u f^l 




|Hjj|gSJ| Xn...lo 

a^l mm i nls\ j»lXc (_z^- u^j-^i t r J > J ?"J Lwfcj 1 J-4 (JS jj^o 1 o ^ all Vi (jL-ujJ 4_oj 

yo. 4jI J j^jVi (3l_i_LaJlj ^*l" *Mtl a -^li . ^ jj^j. absurd JL_>JU i M-Vll 

JL»-jO (Jj4 (J^J^_C_9 ->!. I J> ~ . „V 4 l^>j_ai( T"LjJ (_3j_uj Ij^LlJI LjjJjL-V (^ 

modus t^^-Lij^lJI Ij-^iu.^^j s.iL_ Lj_JI jj'Vtj ilj-uiLuil s^^ er^l .Jjt-^U 

u « in (^Jl ,4_^L_lM 5j£AJI L»i /*) j-L^yi jf oLiiyi Sjl-cUs ^'\ ponens 

.((Okham's razor ^ISjt <_L^» j jiU-Yfr ^UUI kAjAs ^1 i_?>».VL 

^j_^jj L^c.l_u» ^jJI jj> (M £V - \ *V\) Abelard jij^Ljj! ^| ^ ^jJI 

(jj« 'LtiJ^ ' * ' \ '\tj ■ " (jJjJo (j^. 3juJl_*. <Jli LLi^j^a '"-j *^' Llj*-^..!^ Lai i i tp! i »' 
4-J-4j_JI 3Laj>J| j^J . 4_JjVt dll ol iiitlj CjLl^jJlJI ^J IjJl^-o Jjjlj <j? jjjj 
QJ /a.l«llj (jj *1 >-LiJlj Q J j *' ^ " J tj j-m ' ^ (j II — j m i j II i— flj ? no (JS a. > » "i mij 

LflljJ (J3^J (jl Oj-^ 0-* '^Lj-i ^ ~ .' ' A 4-LjJa^ jjjo i4j*^>J| < h i n "i < a jji i^JljJI 

d_x-u3 I^Ju-i ul^ itGliijjjija (jX. jj-LisLijJIj Ja I . , i j 1 1 l_i_>o ^(jr^ i^l ^Lii«.| f* 1 -^ 

j^Ll IjJLS ij-jSLojIJ IjLcLuua ?JU-o (J5^J 0' Cr^! VJ-^^ « j i L£jl Ji^i'») La) 

JuJ (jV! (>jiOl ^yjj . (j U i 1, 1 j 4(1 MilnTI L_3^LjcJ Sj_j!_? (J?>*"' CjVLa_a ^^jS ujj mhII 

4jC 1w5j-«J Vj 'Lji'v iiijjii-lljJa j^l^jl (jl^ .t—lLjSJI /ftjjl^jiv (^ V] 4l»»"i. „| £jj (jJut 

^l jj^^-^f a Lii.l ^ JJt JL!dluL^4i*Jj t 'iro' j| im^LJI t 4jLaj^U VI 
:«The Name of the Rose SjjjJI ^l» 4 — IjIjj JLj ^jC^t Umberto Eco 

(j£> i"i i ■ ftjj « j 4jI .r-Ljj'iJI ^jj_c 1 alj-w^j 3jL_>. 4_j_Lica ',_> ■■ "^" ' '" A > a ^-^J 

^>i-L) i^JeHI raJfa'l. I jj£ Jjlj ~ IU ■ ^.11 ^jl £jr ljj 4jga-ill SjMaJI nJut t^Luj tjlajji (j^ Lij-iil La£ (*) 




^■■■IKII^k-.All 

Entia non suni :,»l£jl J^-aJ t 4JLJI Sj^iLul <,m..m ^ a , „<f fjljji, ^ J . ^M 
!«1».L=*. ^lAj cjlJLiJI jjLfi. 5jb3 aj^ t-j^tJH multiplicanda sine necessitate 
5iii Ljmjj SjJiSXx >Ui=. jj 1/1" V ^^t^j J^Vl I.cJ-jj jJl^VI -» t ~~ -." Lit ji 

JL*_a JJl». ij^jal Jl>J1 jjb > f ) (>>j(j3 .IJLfc (jo^ o' ^ aMj JaL*. ' ■ -^ "' Sjuvl a 
JJ_d (j^a j 'id V t^U ill ^ ,(4_3jJ! Q^i plU"< in o jj_ £ (^Lsa-aL tlLLLi- 

iJjJLiJl _£ifc Cu> i jjfl Mj^' Lrv ^J l *'" > Lf^**- : LtjJ-lsLjI,! ( _ r l^- 4 i " li i Tjl±1,1 J) j i tr-i"t 

(JJ/Jlj>JI L*D < rtni'Cj («J jl 4-<t.«.r)l liij (_LxJ fj I j} tjjii^jJLl (JjjSjlIIj -i-JjJI 2 «J ;t-» 

JjL_rfL (JjlS"i ^J-^S (j-C l(*LJl <^3j 5 A , ..UN j^.3 (jJJ j_£ Jj-LI JjlJI -4-lj-II £}£■ 

. *^L».j r-jj^aj IJlA jj£. J m-rlj ijaj-uj .^jLJLI 

( _ 7 J3 5jj IS a t^jUi 1 1 1 Tc-JjLj jjj) "I ij " ^^'^' (Jj^a^J I Ijufe aJLJcj < Sj)_j ji 

[jjL*JJ J 1 j-lm T'j-Ia C"^ kjL> " J ' ijr^iJ ^ J "° <-^Ljji }L j-4 . jj, In i njj I j j i n 1 1 1 
SjLg.1 <S <UoLc ill l^-La La j i" . .. ij ' d M i ,". j ;"il ,,,<*! ; a 4J q_rt jaJLU jS-LauLlLl 
La 4Ja jJ I cL->- J ^4^ I '- 1 -* ■ ^'-^'J ^ '""^ I J Lli 1 j Li LJ I j uJ jH I 1 jj'" J^- l-LL i LjJ 

t_i^LLaJ! (jja a j j « i>^ ^j-^j J-a^ ''•; "-- ij-jii_t ^jL>JI (jj— 5Jl ( _ T a cjj_s^ 

(jIojLu ^ n i ii I A (Jl *y i ii (jLi j_,_3 /oJbjj J ua *_oL*-jo >- ( t/ti La. i(jj_u) jLvj(j 
jj" *v. ■=* j -^ . -I A tl jjljjJl r'jLi. t_aj^.» a /ft^_Ja^»j .^ i^ iTI (_g^S ti a AJhr 
i r- 1 J JlLui V I J <_l Jc>Jt jb_tij( i Jj^Lul [ jJL » ri i dj rtj ^ jJI I j (jja . 1 Ju* Lva^aj 
4j I t i H (^JJ ^j^-SljJ i^j-u,.^- t y <i tLjJIa (jj/Lo^*. j J ~ ~ '" J ' ^J^ t_3j_c ^5 JlII 
i_jji j >»j«J! ■tJ»j- |jj i JjLJj_j (jjjjj_i)l ' ^j «_' V ^ jJI l!l (^pa ^ <La^ tall SJuJljx 

4_3jj_A-iiJ1 ^ " _■ ' * ^- ^- ^~t«-«- Jl^j .ij^jiVI 3Li_3» ^Lij jLc? (_g jJI cLlj_lLl^iJ 

iJ^-Lo jjja (-kl 3Jj-Lo (_j_3 lj3j i^ "ill j ^ S A ■"■! | ' ^ ■ -^ I '*-»_' Laj . d Aj , s*. *, t | 
(jlsjljj (JjlLLij i(jrii».jJI (jjjui (j^jLtJ ui i jJo Li I ulul^ ^jJ^oiilj i^jIjLjLJI 
^1^. . ~ * . .. " lJjjji LjJJ Liijj ird^jljj ^Vfl I rl ^"l )JJ_C ^ i<~i -*, t V a . j 1 •*- 




jajj\g$J\'iAiuls 

.nominalism-realism 4 ji ql^JI - 5jo ,.,VI SjliLi* l^jic JILj ^1 SjiiLill Lgj] 

jUaVI j-luSu dijL A J La 4_j_aj& VI (jjj 4J ijU (II ^ ^- ■■ I* 1 * pj n i^ ^^i «_Sj jIJ_u±j JjliTij 
Ci-LV £)_a 4jl)L51 d ij** J|j->- (JIJ-uJl 4J| d " ■ ■■i*il a.noLjj di JjV^U J-mjJ 1 i^jlj (0j-i-uLl 
Jaa. 2 L$_Sj . 4-Sjj_U d n • "V* jjji-uI i^j^J 3jLj_«j j)\ i4_Lj_Sj»J| j1j->- J d * J ' "J (jA 
VIJjjj 4i>.LijjIl aJ-A CjjLM i((4_u^jtJI <LjLuiLill jojLJ)) 4jL& ^^ jj». £jc Jj-uj JljI^j^j 

•jj^LiiH jS-iJl fljjjjjj j^ f-SjJ i^IjJlJI jjLl Luljji Jja 
5 f- 1 j i^>ti £yj (Jj_uaT 4_i_u_aj (jVI (^J i(3_i1 (JIJ-i-uAJ \ r Al^>2\ 4_c. Lj-Ij^J I CjjL£ 
(jjijJU CjjLS L«5 4 h i»\!\\\ UjjLjIs t^rU (J^^>o L^jI . Juui Lcw3 (Jj-uj 1 j«*'ln irtl ( _ 7 jJi 
SLj-x-iL La .jt-imjTj jjJa^LaV tilj ' full j_uLj1J <Li i'aL*. lj i<~>».]\ ullj ^ 

,>« lju} (-aiicj aJ 5 ,iU til 4 j-kLDI (^a «iI=Lua_a 1 Jukj Snuniversals cjLoKJIb 

fi 1 1.1 — IJui ^jic — jJSJI .">! -K tL 4I-. i\jX\ -njjtLjllI JlJlJ it "it -■ w*"' ■ "_>j iLuJu 
(_jji_3-aLa (__Lj_*_<jj uOj_>-q» ' (, r"JD" "'iJ'Jhi-^"* '" d ,' .1 ' '''{j ""1" Jj .' ° o-o Jua-fl 

(jLs Jl^j kjliLuJSLILj «l!SI i^j>. jj^. j_jj_«JiJI (jj^jj iCjL*KjJ ' *j ■ -" **- J' o i" ■ »l 

CjI LsLjjjI t^j Ui i njJl j3-i-a tl\ (j 3 Ci*^.jlt jL-p^jJI '1" 1 * " jJb (jja^LSJt iU<ii1i 

1 o_i inVj iLtjjja iiitl (p7 iiJ3 t _ r l£. (^LajVI jl^j^JllJLjj .oLJSLIi ^>j L4J 4j1^j V 

j^j oLnJSJI L^jj.-. ' ^ i^" (JT i!l i4jj1 n nil 5JLiJjJt (jr Lc 4_j_uijjuo ^jjiljj*- j^Si 
,cjI JJL t—tjLsJI I Jut (_,!£. j^>J (jJ LiJl juj — LLjj^j 1 jj^ ^^^Hi ttuiij ^jVI 

j j f l_n_AjjIaJ gi "n Jj1_»j (jj Ltiajlj 1 1 fi ^ 1 ^ij-»J (J I o "1 S I (_^t ("^J-J lj' UJ- 1 

t_x^JU V <JL^- ^t j^ .5 j 1 2llj (Cji ^iKTI jf) Jiil J_^>ui t *-M -v t4 « jhttl 

■*-" 

jJi^T JiXI (jf (jj <i r j-^-a (^aio^Lfli l-j A jl^ii ^ U 1 »jJ I j j 1 n 1 1 1 ^^a (jj j t q I jj i 
JS L4I cjjS-J L^-Sjju t-Jj-ll (j5 lj ' ^"1 r I |ju* tAj i,_gjLll s^ljJI jjja 3_i_i_fllj 
cJl^J jJlL) t^j-Luj . 4 j<i niVI i-r&B 4-usj\-mX\ J-txill 4 ^-wj La( .ijJualj J_jliJl 
(jiLSJJI jrtl^j LaJSj ((jiLSjJI jjjo p t^t- V| c ll^^Tl 1 j ^U." jjj <_uQJl ij>-jijaa2l 
4_L^l_a_tlJI (jja Cjjij 5jj_u3 ^3 iLial Cjj gh Jl^j . L-jjJ-uiJa. I ->- j ^ ~> Oj| jjl 






:# C-^ 



■^■ : S 



l3 £_u J ,llU| jghinJI 

tjj£j <jt jJL»j V 4_<tL»JI ,<s-j-jfcLlII : L^jI j (j^a ^ir i n"i LgjLSj JJ-aJ ^ J^» -^ iljL»> 
I J « *-—"■■""■ Cjlj-i^si J^Jt-« tCjl oKtl jJ-L^ tj^^- olj-3jl I (j n i Wi 4j1_ij. CjIj_i_l«j 
J ' '' ■ "TJ jLil ' 1^ 3I • L° !->->■ /J| 4_jjI a i"i c 4 S t > l^a 1 ^4 l^-v^Li La (_ojj3 9 ,_i 

cuLiKJI - (jiLiiJl 4 jI-k I j <i ■» ~t ^1 (>« JjIjI (>a juUj ^aj - Roscelinus 

1 i_JJ Cj^AjjLjiJI i-.^l" ^-1j tSjioLm 0<JL4 (^ p-jl_p1 JuJl a J (_Lj — uu V 

JIAj .((^LSjVl (<mJjij Duns Scotus oj£L^ jJb ^j * dj) ^Ki,, j ,,nj-il\ 

j_Jj>J1 1 4_i_« j_ajJ I 4^>-j jj LUij 1 1 J j " ' -" Cj^uLqj (j£: j ^ ■ "j i Lu-«.a LaUaJ 

/\ J05L N *•- *) species <£>ill jf (pi i.n) jf j-^*^- jf qj 7- m, ^ "< a) genus 

La ^Lolaj^l ikL-u La JL>. ^1 <ill<U ^Jj ^.jH JJL*JI ,jf ^fj .(^Ij^ '" jf °^Lj 

. I j~M <i i n"l JJ-Sj (_^iJl CjVjJLjU JjJL>-j j_UUca jj^a ^'-"'J 
j ' >•> » 1 1 CjLjL^JJ aUoaJI 4_4Ji r l ^rU Jj^ajj jLajjl jjjo 3j^_j_^aj2 A . * -*.\ L4JI 
iLk-Ul ^1 ojjjJI 4jt^J i-3>JJ ^JI.'Lm-k .*1»U ^jVi CjLflL>OjV! jjrtJj (jr^jjdl 

^• jt"iV ^Liii^Ul j i^ic. J5L^ j^Iij (_^JJI ''-■'- t -ti ^-^4 w ~ --j . .-iLlCll feLJVjJh 
q\S Uj -a .^.un i|jL».f ^1 3jLAVI (> ^ajL ^-iM .tl oUKJI SGjLi^ ^ 




cOLaL^,! 4J <p 1 T* - 1 -o ■ ) j_ii ^jL>J1 oj-UI (>» (J S^Jjiil_g l-^Ij j-ti^-jj Roscelinus (*) 

Jjj-j ^ *Ljuj? -b-Ji^ 1 oLi-liJI j? Liijj (JjJI ijj-a-uyi 4jj1J^ji1! jrj • 11 t "r 1, 1 _>-^i (jj» a_ij lillj 




Rwera 



L«^ 1ja3Ijj «Lt-fl;Lfl^ pLijiVI cjjl> La (j-aj (jpfl 

1( cLlSLlluM^B lCJIjLjT ^U^j-ill CjjISj <^L*3 L^SjJu 

I_^j| Jj_SJI Ltiaji (j-SLiy jJj t-jUj in jj d j « j , U — 
. Lkbe_Jaj 4lJ £r<j l-sLlojVI lLUj ^ ^a W^J^ 

t-JI i nil) ljL& ajb ■ II " * I Li£.j_u3aj4 OJ^- 1 ^J-"} 
CjLL^j i-^J— 3 (j." -vj «Llj) i^il JLLa iaIxIJ «JLjJI 
(_j li " n i <jJ ijL>J| 3 « j jt-^t .j h,e- «_lj,LjiJ| (jfj-al\ 
jhJLj_4 gi * i ^< _)jl*j i U^ *<* .iUtjjLJ ^Jd^jco Jla-uai 
*L_>ijVI L-ui-La jL_i_i_jJ /3-oSj tcdLlAj I i A l4jjLa 
' J ^ ■ -■*" lIj-lL 4j!i (jloj-flj ?-lj (^JJl 4jj j i ^ u ^sti 

(Jjy«-i .jLlujIj A^LLi 4-«jLfc.l (j-i-u^J <1 i ii rt 1 <jVI i^^-Sj 

S^IjjJI j '^"- SjI^J Jjj_ui^U 2_uj^SLII ISLuiLijjJI 

. 4-IL>. (ji^. S-jj^JJJ t5^J (OJ aJJU La (jrlSj . ljL-4 

jjj — i J-S — »J! o_?^ la-* 11 

J_3 iS—i^LiJl alj_i, 4_2_jJI 
-^^^ i^l ^JP^J^^ 1 4^ ^^™' ^ j-ijj 4 u, iJ ^J ij 



i wTi l aK. M {. A ■ j p lo 

4_*lki]| ' ■ ^1 j « > (_jij (*Jjl iSjJb^Jl < '>j ^ »1 n mi (_fliij (JJ iJI -'H"^ <4jJu1 ' ■ ■—-■■ 
*-L*J (_£J-J| jjj^S t( j ii o uill (Jij^Iuj jc La) S(_jlit1 (jJU: LoL*J (Jj_t,Lj i^JiiJ! (jjul 
tjj) jLjLlII i hn *i iJ Juil T£j lr*i m ilj r ^ * '^ " (jfJJ J3^ (J- 11 ^ Cr^J^ 0' O-^- 4 ^ " 
I i^ijl (-£lJ!l [Ji^ tCj|j\ <> i ii ^ 4^>^- (JjIj^j ISo^Jlj OSiJ Jj ^ I J -i_9-<^JI_3 tjjjijii^iHj 

jjjJI Ldlljt t J^-m (^1 (*) Stoneheng jj^jjJL^ J^i ^ .JU-jJI t_ijj_i 

^.iLgjJj ^^rAj 4j <fy 'M CjLc.Jj4jJL1 jLj-ujI UJ-^J^ 'j^'JJ '^f^*' 5_^j^j_H 1_J-*-^ 

■ (J j ' -■* " 1 1 pLajJ *ja lUIJI 3 Mill J-l£- 
J-tJj . Clljl fl i nil JLuajj 4 U ~\j-& CjLiaIiLjjJJ 4-jjljjJI jJjL£i_l!I (jjJjl j jk"i 
jJ_jSLjJ 3^c,_J UjjjiJ lA idjji c-luJI aI^^s-VI 4£^-S- -1j-"-ilJ -l|j-Lal (j^i ^J^"" La 

I Jut (Jj— 5 i *^<JJ *J I «) l_iia_>J I ( _ T i . .1 I J— C V 1 JjjjJa jj_c Aj j ■ i ~iJ Ij oA i t'r-\ nj 

Jl^aJI I jufc j_y3 .4JLp*JI lIjI j i^LjjJLj Ij^a- 1 1 n" UL>. iJjj^c.VI 1 i^ijlj ^jj-lLLJI 

^s_jj La (3^j '*jtj' * " '" a o^S*' Cy ' '" *' '^ 2_iL». lIjLJ-S-^ ^jj— 4^> 'j-^i— Jl 
\\X -TAi (Eratosthenes j;'. ; ' --j'^jl - ijJLi 3Jaju I j^-- " (j^LiJa j_*j 

(JiijJLj jjjjU Sk i^ rn^jal nil) ;J "J*^J^"' "J^ 0^ ClI^Ti » Jt-tiajj 1Jl& (J-^&9 *(-(**l3 
, I iil wi 2_>j_a.j_j4 CjjLS (4J1_«U ' " ' I jj ' ^ j (^ LajjJ_*j c-i^ i>i"i L^jJ >^ ^ iillj 

^j vl ^ " <~ VI » l_S_jja LLsLujI ' - ■ U . " j I (_iSljSJI jl - ■■ i_' j j m 1 1 £j7 _a <i_j_c.^J1j 

.aJlSJI (^ (JAjja jl fi* r I J-ikj *CULjjijialjjja'i( I (jJ^-J j_>jjI— Lll «Lp» ^JLc Lij-uG 
CjIjL*-^uJI (ftJLc (j I Jbo (Mjjj-I jjjjjIjus (_,Jj t 4jjij_c, I "i j tiJ I 5-iUi J II icjjjl (^3 
ji^Ju (_3j_i-ij oajl^lll 1ju& . JLnSkJI ^j^".' o\ )-£■ fft j^i a 1T> j 1 t mijj /j-dyj ^jIaJ] 

(jl Ju V ^-Jjl <l 1 nil (*l^> VI jL-u-jfl :i-^ajLi. sLl^j-i^ ^jLuo «l iC"i ■ .,| ^| jXu-ujI 
iJoXjl lIj-^^JI (jJbeiJLl (^3 VJ ^-ji-uJ (j) L4J l>5Uj ^ ^yJLlJLj 1 JL^'CILj rfM-oJb 
vgjlm 11 -Lx»->n (jOJc jU Ljjf jJh 3jj1 jJI ^ Jl ft-|<*^t JJ>JJ O^j) sjj'jJI U?f 
(jjj^aJI ljuk (jjlii ^l-" j^>-T atlLo jjji ti. j LLaj-uj I LLlLuli^ f^U^'i ( J^ JlIc 4.m^ j 
f^^ii*; jl *\ U"i 1 n 1 Llj| t^ISj aJ| .aJL«-U mJJlASIII j j t^'U jl^jte^j llLIJj ij-c^JI 

Sj_j_iiILa IjOl ^jj^j ^ j 1 J >"■ j_r^L_u-u ^13^^ <lM' (j-^J ?*l^-i. jI ^ jI LAj-ji_c "ijj-il 4jjJlji r- 'j >j" ' " (*) 

. [^jLia-jJUl] Jl ji «*i ■ ,i^>LJ cLsJLl^ JI^P*sT L^j] JLSj <2-uLojij cjLoLii.j 




Laj^>. ;jj£>J (j I jjuu V (_>^3j VI (jl 1 ns>j^L&\ lit j^Ji 3Jj(j uLi 4-jjLo ,.nH j^ljJaJI 

Jjfcj l(_JLj 21 l^JC-S (J-4-JSJ 1— 9j-l-U (_p3J VI jl Jj_l ^(JJWMJlJl J^^*" ^^J-^* 1 ^ .L? 1 '" 

' *^2 i— gj_in ' \ l ' ~"i tl |jl& '"'l ^j -»lt ,'lt j * jl jj^a dJ Lj_j . d-^JVI j ""■■■ " 
(Jia! (j^JLc jl ,djj£li jSLjj (jl 4—jIc CjLjj ijjJ-li J— oJ ,j j 7% II ^"J ~Sj^'"jl 

, d 1 „a'A L^j 1 U A")-s- 1 

.(ji^-tVI (jii^iJ ^^Li-iJI ^-jj-oJI jj> Hipparchus L> oj^.jl ^ j & <jL£ 

If 

jjjfl IjQj-uT (jl£j JiJL±JI 4jj^Lj iiiL«J (_j*.J (j*-"^ *LtuLJ9 4jj^*e_uj tiiljj 1 Jlj JUt'll 
(4jji£, 4_i_9 j^i d", 1 " a ^j ■*- ' II jl (d-^^Luil j-jLui (Jj-A ' l 5~ j- I .j mitl SJuLj-uI 
(jjj 1I1 f J J-Jjf L^la J£ tU'j^J cj-3 LK'jVI Jj-a. JJJy ^1 a ,,,11 mJjjIj *LL*C 
. jJ.^ Ji SL I , I (_, J-a-.iU i3jj| J ajl mi -a (^3 (<^>j <J£ f^-^J^ J --'It \jjt (j^lc-J . 4_cl_ui 
L^j^Jul Xjlo^XI ( " < » 1 11 (_ r i!l djljiaj^a^j d-jJLix<a_aj Ci^ -7- 1 nj (jjj^i-jLu-A i_La_il».| 
id <iji>_^ CjI jl^t a (j.3 ' ^ ^ " ■ - j LuajTj .(j-a^Jl JJJ-A *-j= d^gl g , nit i|j_^v^U 

(Jl, i"c VI *ijjJL>.) (j-ijj^iJIj fjjuijjl] {j* 1 1 r, <- V I jjjj 1 ^ 1 h'^j (Jl^J ^ t - -"'"''\J 

JjL«j d_jt_j IJlA j "i ii^j :f<Lx3LjLj_-a *■ } d_j_o^>0 d-L_u (J^ (^ J^ ml t^_j fj^S 

. d 1 f>^e-'(H 2j£j| JJ^>«I (jiaLiILa 
(jjua-jjJI ^ j i " » " — t_iStjiiI ^ j 1 * ■■■ H iSj^sJI (jA_i (JijL-^l 1 h-wV I i^vjTj 
J^al^SJl ^Ij^VI (jt f-3>J-J [_^tJI 4j^IjJ( CjIjI Kill (jrtJJ - (j-u_Sji j-ji_flJlj 
L^jIjJjl£iI d a! <>J U L*_tJ iLyjJj-oi J'C mi j dzuzS dl^jSLa t_j^(^SJ| jjllj . L^l3 jjJJ 
•Jjj V (jj^iJI <^j_>J| p^jj jj^. (_>u^>- J I j J ^ (J^LujJ AJ (j-aj 'O^J ^ (J- 4 (3^5"" 
L^jj liijj (^l j^Jt I jl.T Jj .4^1 f, ,,,U ^Ij^^U 4_^>La JJiu (j£J JUSJI 
<Sj_j>^ jjic- MjjlaJj (_jJjVI ■ (j* " 1 1 ~i -r " (jAjjL».j J-^"J ' d ~ '* ^ ■ ' |j -JaLiiill 
i^j^fcJ « 1 J)) j" - Jjsojj (( V J)) ^^j_jO « Y J))j « 1 J>; ^Lj_jS hJ\jjj1 jj ti U j "ij a 
^^i sL^JIIj 5^>j>- (^ d in h\ CjS^JI (^ t_XjSU1 j,_l-i.uj 1 fii_ij (SjjJaja dj^Jilj 
jl ^1 t^J^' ' 1 - )L * L^ f a; *"'-^^ C-^J^ jLuiit .SjjJcua 3L^3tJ I i^jlj iff Tj)l 

d ^jg ^b epicycloid ^j-iJl (JjjjjJI udloJl j^ A,\ 7i t o (jlati-a oj^e 
J*Jl LjiI .f^/ih ^'.jjj kuklos 3 7,]\ ^Jut. (^jjj epi ^ epicycloids 



IJ ^2l\ (j? j»j4^il ,>a ^ eccentrics l£^0-^ i_s!H^-VI j-j(jj» ^i c^^' 

IjjJ [^LL>Jl ^j-tj-ii J_j^>.j) ) _ n\ i i Vj , , j .j^pajil \Sj^a £j£. > ■* '"' — " 5j_j| Jll) 

. IjLA ^l Jj-*-i t-fljj-uj ./qJLaJI 4j_jjis p j Al 
I Jl^JJ ((Jjiol LjJSj j n "l Mi'tj JjjT -lU-oj VI i"f->- t i^>1 (jji_^i- J Lj_j-A Julj (JJ»J 

eJ^Lal <_p& s. ISjI miTj I OjJLij j-J-£l OljLuus L^JtC LiiuJJ i(j .'a *\ (39^ ^ J ' *^ *.' 

LuiLu.? »LS i^JJl ^4 ^jj '*£.<. J i J -.j ^ _.IU_, jjL^j ^**> epicycles jjjjJl 

iJjLuijJI (jJI j U i 1 L> ■ i j ii i "i II <iiJlj CjLiLia cjt^J ' l-*-^ ^dJJLH^^ d)L>l ni->JL 
(jljoJsVLj >< 6 j ,..Ct L> jj Til I ^ CjLL.i ^>JI a^-4, iaj llJiI^j '.i^b_4 lZ^JI^ (jiJI 

. [2^ 4^V 42j L? £ik)l Jl. y,,„ Vlj C £LU1 

«LiiixiaJI jUtSjVI < _,^*-" ' t-fl^uij iLlliill (J^ J^i)" C^ '-tj^"*^ 1 ^ \luztjJl ■) "jl 

I_JJ <*-5tiiJ ' ^Un^Jl j^i ^->* JI (^ (jjj-oJI 4 Vj - *-" Q'uSljJI JLa-^T (_piLjJ iSjjAitl 

>Lul ^^ ' j j ■ ^ ^ ^^jj ^^j J^ - (1 o ^ \ £VV] Copemicu (j^j^lJjj^^J 

Cj^aLs .SjyJiC. dlljIiL j "~ 4jj\ tji nM dlLSjJtiJ LAl^wt j^jlJI oLiLmSelJ l^^-J^l J-«-=tJ 
jjic jl (jJI JJI 1 _i iri'rt jjL^ ^JJl i ( jjg-a.jiUiiijT (_p=>3 (J-uLj-uI (jit CjLLujjJI flJtA 

l^-tijinn l£j-^ (J^-!i i<-j^ljill 4i^J>- ^j iinil (_,lll ^^ jjaJoll tiJ^Lal oJljLsj .(jjuj-i^JI 

Lajiii. ojJIj -^j-> - L7 ic iijli 3U^;i ^^^ujjki^Ji JjJLl 4J1L epicycloid u3>ill ^j-j^^JI i-jjjj (*) 
i^ j" • ■ ■ » (ji (jLi^jljJI Jtj i-M -fc_i irjLjJI jjjs IlIj lSj-3-1 3j-jIj iIijt n {J Lc S^ljJI jj_a r>=-J-jj 
j-ii. ^I^il jAij ^>a U" J^J cj^ 1 u# eccentricity ^^S^II (_aHli-"ai ol j ^IjjJI Ui . juJj 

. IjLaj-jjilj (_^V lt'' 1 id r'-i«J lJ^ 3 -^ 1 
. | jLlJ-jji,'] I4JJ J-J^( 3jj| J i-Lj-LS^ (jic Laj^aj ji-JJ Jj^i '-^ oj-ji- 1 >-* ^Jj^l ii ^ ( + *) 

jtJLcii 5 '.i..' .,1 iLiLj jljj Jldj.1 , J Ls-ijli i^_ua^LuigJI SjLiiuJI ^J3 S ... lijl ij fjl*J1 'iJ-i-^ -JLjjJ 

. T ■ ■ 1 .tiisjjll 



'*. X ■ ■■■lKM .I J j^ll 

2jljJl>JI Suji^l\ ^ i^j-iiill v^J^ 5jjLJI 4^>>JI iJIjII dh"-« ^A- 1 * ^J-*^ -^ c^l 

J^j ^ "i m J,| <£j^>-j (_p=J^I ^>*- ; U?^f- > ' ^Lpjl (j* 1 7p-^ o^J^' U^ L*L>J C^'j 

. UjtV 1Un..i' j23 r '^ ^MM ALliJ i ^-"", i J ^^ ^JlaJaIj Is^3 .t-^j^JSJ 
^KjJLs. (j£. < r r i '<-\ V 4*i i_^lj <«4 - iS jtjJijSLlt SjjjJI b oJufc <j£, (jjjj La jiSl Lo 
HjLjjlLI jjfcLLbj jjb t( __^aJLi- j^jj^o jjfcj 'Jlj^l >-jjL>JI .t_3}L-"_i.'i?l [_JJuJlj1 
'"■ — j "^ j^LULj ijjjJlIJI IjJMjf -1JL£. JJs JloJ : Ct £LjXj A I ">"i ^jJwVLj djT VJ 
(jjo |,_L». oJij J -»■ a dia (Jji£. i~tl il . ., >,Tl aAjk (JL>- (_£^ Lt^-J ~ ' ". '~^ " ■ "-^-tl 
(Jj»- i^J^-o u lf : JjjIjJ! ,_yJ3 ^jj mii a ^j£. tiiJLv ^3 ^yJLjJl i_jjL>JI Lai . (j-uLlJI 

• aJLlLI ^j-ijJl jj-ul^Jl (_J_l«j j_iij Jl>.Ij 
^i\ Jjj j **- (^J ji j mii L-S^-j-u ilIiIj-LI lIiLj-o <"i1j 3 j\ j JL1 jljij (jja ^>-4j 

:4jJL^ LjU«j . L^jj-L^j (jL£ Lo cjLl^U p V • - \ o£A) G.Bruno jjj>j 

,jt UrtJ J^^l (jr^ - ^jJ K -iI ^J J <OVj . Jli!-a J^af 1 5-3j U "> 1 1 4 "<.}...-> V mo 
^L>-j jt£ ,' *'* - 3-jJKjiflgJLJI "LojLUJI (jja jjJ^Ja ^J 4jjj^>JI 4jjiaj l"jj1 
iJ"J * J 'J.'J^ ^J-^ 1 - 1 '""' ** -^d iiH 4_£is1.1 -4_i_Cjkj LCj) ^-1 a i Li_£LjjO I im'i" 
^jlj l<_l5jhS J^J-^-jS (_H=JJ V ) (j) I $'iC TjJjliJ . V^-1js Lj->Ij I j >-J 4_jJj 4_LjjljJlj 
. j^. I (4^>o mJ I £jC ( fil" -<-j V i t(j-ua-o J-^* - ' mJjL^—lu p ' " "> Jj-^?-* (J'"! M'l I 
I j_4 i(<jJL»J1 j^-4 (_j-3 (Jim Mill oJlA Jit-j ^l»jj ^ij mi (_^1 ■- L ^-JrJ ^ Lr'^Wi 
iL^J ^j_i^l>. V (*J-^>»J I i^-ijf l^aj .aLijjj V (jj) *\tl (jj :(jl *C ji J_£ ^^^.3 j_^jJLl 
J'^*j ^jJl CtJ^LiJI 'j '^>^ 4 ~i i n La Ijuls i4,« i nLiii '"'' '^1 ■" " 1 j -^t fj ic-i rt" 
Mj 4jjjbLo ij<iJ*JiJI jjJLjSs jjjn (6j>J (J^ J^>- lS>*"' S-"'>^ <a - J *^ U' ^i *J ' ^-^J 
, LjSIj^J-^ LLLc ^Jj^J o^f (*J £-SljJI (^ . JjjkLa lli^j^ (jl L*S LoL«j 't-T^JJ 
J 5^. 4_4jljja lZj! In^^yLn »ihi ^J-^- j ■ ~~ ■*_■ aLlII I j-ik ^^ «_iJ=il jJlil 4_cl jjujj 
£ylj i^j, jsJt t_3^L_±JI SlJL^tAJ (jls-j^l i_jIjLajIj 4£)_^jJ.1 SjjLlili 5j Hi 
JJ-jJ J->J(_^J ij*-^ '^Ij *c> a J^' U'jJ 1 -*^ LjJ » m' >iJL«J "j j ■ ■■ ^" jjt-S ljL± (jj^Jfl 
Jj_>. JLai : L^j Mil L*flj LjJ^aV 4jj^ '~-^^ Jj-a iJIJJl£ ,gl jl^-"" Sj,^^. .*:, LiJ 
jlia^/l ^jo Zj-^i O^ L7^J '<*j| jJ I iJ-t'qLba ^jLo^lJI ^-lil L^^? 1 ^ U^ L7^ 
4jlLsLSJI iLiiklil CjLjjLSjVI j_jjjJ^) (jlajJaj (jlj (51j^>JI eLtJL) jtjLjJlj 5JuJl > JI 



SJl^kj (JijJjJiIj (jjJLiiJl ''■■j ->- i Jj^>-jJI tfJLj^j /c-!L*JI ^_yJI o^ h 1 1 1 (j^a y-^_ar_jj 

° '**• -^ t LS_^>- ' ~ ' j -i j^ 4jLl>- d~(Als 4 LjjJ^j jjl pi* m ^ -"-ii jjLSJI Lsjfc i3jl>-!j 
Tycho Braha 4aI^j jjtjj ^1 LajuS 4j*iij dj.u l^-^VI 2\ ^^\ ^j^ JauJj 

ojj^ajja ^J^.1 ^ya CjJu-lu (jj/LjJjJI CjIjJI (Jji I JJL£. i^ll'ial i^^Liitl <LaJo (jju ij^jLpJ 
!jji fU^jJl (jA^- -t-3j '" -taJI -lj->-l l>* <Jj[j- a .3 CJUJJ U i "I ipjjj-iijljj 2jJJ_3- (_ya 

Lylt JJ>J ^ Cjljl n mil JLuaj .S_j^_uaj oj fl-wLi I -1_J^ (j *■ . ^4 L^^ 4 J-^-lj 2 4Jj 
^ J "Ci I idj-iLj^JI (UjljU*. ^ tllljLi-Vlj ilj^wVl f^JJ« Jj^-injl (LaLc jjj^ ni IT 
Jl«J 1 CjLiLuuJI j^ bj-Aj^a W^' uLi jJwLjj-uI (Jj. 1 '"j'tlj (j^ *IJI i-£JJi • (JJ J '"J^'J 

,(HV' - 10V1) J.Kepler ^^Ujj 4:1 .4J la^L^ 

Lia JjjteJ-mj jJtJ J J ' < a '- J 4 U^' C"^ (<Ua^.^U,l j»Lo| J> irjl i_iLa£.T ^^Si 
^jJJ CO I (^^Jl CjLfllt"n*^l (jj in La (^3 L_l^>j_£ JLiJ ^Ui.it 4 t i^t (jjs j-l^T 

j-u-if, (^ .SjjLV OjJLoj iUjt^ jjj .4jl « All d.^jLvU (^ Li^L I4L4 ^(^ji iJ-«J 

CjLSj_>- p i i^ ~t 1 - . - . *^ j (-H-3I ^ j — ' ^ I . ' 4ijj kill Qui 1 11 >Jl : (_j 1 1 c*. j_h 4Jl£, 
^ ■! — *--*. jj^a LljL&- ^ 1 11 i>j 41jJj — «_i^J!La (j-Al^Jl ' ^ "^ V d *i' -1 - --'I -»1^»- VI 
Llj .4-C.jIjJ.I ^ j S "1 i uj, I J_J*^JiJ ^j-tbUll (J-iJiS lJV ^* f^i^ Lt^ — 4_iiaJlll j-Lj-S 

1 ~ 1 1 a j I « 1 1 4j^ (jfic- (jr^yj >Ltoj ,_p3^ ^jJ] I iljjui ( _ ;r a (j"i(1 (^jjtia i«_l^jJ1 (jlS 

\l .^ * , ,N) ^^jj VjLJ 1 L&I3 i » V jljL-cVLj ;jJ J— ifuj 1 1 u-^a (j^je_u I J ■*!■<- (,^111 
jjJJIj tjiLjt-ijiJVl {j.t t-JJijjJl <ii=e_JL> f j^£j^X\ tillJj! (jja JU>.|j jJj^ j] 

(JjCJ (jl5 jj Lei dj^l^J-U J-=tjJ oLliaJJl (jS LlLo jS li" . ^ i^> j *H J-L^f I J » * ' ^ 

! ^ -^*^ ' t— ajui ^jJIj ^.^jjj-Jl iLlaJJI -iL^jj iJ^-T (jja ^Ll^sLLoj IjlaL*^ i4 j** , "^1 

JaiJI : 11 ' 1 jiLjJI jjfl ""<l ^1 ■■■1.1 (J^J^ Cr*^3 *L)I J-^Jl (jr^ • 1^-iJJ ' J^J ^j*i 
. [jLaj-jUl] 3_sjjtaJI j^uijJl ^ SjSiill (j^iLlIII cjIjjI ,^0 Hjyllj L-iVjiixji^l (*) 




LiiJIpUj^AJI 

Jjl (j£j /cJj) it.diS'ljiJI oL^jjw Jj-5- Ijljjuv Llaj-3 pbo j.^Ij ^Ly I J-^ Jljuj 

jj^o y_jl_4 La_S ji t jj— ail <j_jJlA (jys JS jl_j_j_i.l < j 1 V-i~i *3 , 1 ft J~'jjj t^J— *J 
5 j -la. 4jjJ ^j^ 1 * 1 - "' (_$! 1Jl-l.-w i_9j_±J LjkSLs Jjufc »oaj *j j ■ -■ «H i~il J ... ^- II 
ljuijJ (j^it (jTt^- J A.'r.C" , „ a jjr oJljJL>. 4jjLSLoI ^-ljJlal JU3 oJloxLI '-»' y ■ n— itl^ 

^LtSlaJ (V^jji JS «jj (jt JUu JS\ *L>.jJLij Jr I ?cj>-j 2f lj ^j ^y ul i t i < n £j£. C j j »- j' i j] 
/jji Ljjij JL3 <J « Qj" ^ ; i r «L>-jiJL) i l^j ■ " ' 0_5-^*d *-^ Ljj-uiJlLa I c*3j-3 (jl LA.}Lfl-» 
Jl_l1*JI 4*1 ' ■""■ JJk LJL». JlJlJLsJI ^ * * j ■ ■■ l5j^>-( i'iI^I i-v jj J( 'jJ-i-S i~\\\\ ■ h -T- 
»ji iZj L—lLuJ, 1 Lltjsjt^tj SjJLl aJ-4 .(j-«-l (JJLj jaLlaUl (j>s I — « fj-J (j£. Cj-=e iJLj 

• ^ .-^ .M l LLaLkJ ^ 3_, .<j<ll oL^jjtU LULj I ~ \j \ jlj<- ;. ~.r.<\ <\\\A 

'~ttj ' -"t| tljLfcjjja *_a (-jjjlZIj (4 j *y ljl *Vl J til 1 j 1 JljjJJ ^jjSJI jjL>J,| CjI j <S « 

5lLiL^ 5jjj - ^^j 1 t_AjSJI L^5j.i."uij ^ylJI 5jJ,I fjyA 4-Li^jSJI 2:. ,.11 j 2u_l?j£JI 

.^ ((jji^lJI J_p. 
■j ■' iU ' J ^ « (_ylc j' ""■■^ vl j_fl LuLoj 5 J-T&n i n q 2_>" Pj -1 ^ ( - 3 > i -" ■ t " *j "^-j 

d ,'y^j nl ^ I t\ '• \ . . ^ J- * jjf Lg J I f j_j» I ij 3j_jaU>Jl ^ 1 J jIMI jjl jj^SLnJLI (jj 

I (T'JlJ '^ U^ -^ ' ' *" ' J J ^ ^ "' J a (_rli Jj-*J 5j*s fill ajufc ^| i^IjJIj S t ~il j iV.1^11 

. «jLa_jJI (jric 1(3 1 ii ti'l (jlajij (<u itUibuj _1j)Jl». (^ 9ijj^ua (jLa T iSV) ^j£. ^Li^ 
(^jj (jl JjLseJ /<U Aj-uiiJI «jLajJ| Q-a ^j^l ij|-LjJI .p j-r i^ill jjfe LaLftJ (J-uSjlJI 
L;P ^J J_clj-aJ! i>JlA Jj_« {j| .4 j i^LjJ L« JLcIj_2J 1_ i^j i~r)jM Ju^ OuLS lil La 

^^ ^'i jl Ljj^l_ls3 OjSLj (jT (jjj (j>i I ^l, i ii ' LiJV i Uj (^yi t -cj <j-jjj_j>u jl£.1j_5 

I jj i^-^- ^Lu>- ' ^ - I U'j La l j j 1 ! S jL^.l^ill ajL^ t-fll ni"Sl (j| ^Ir ^j i«tl Liljjja 

(^jjiLj-5 T-Jj^J 4jy_iiJI tUjjijJs jj .4jIj jAj_S" 5JL>- yuj L<l^ iLLiLui I * j^j 



4JT (Jj^- 4jJJUlI1 JLcljjUl »ji < rtj'v'j ^jUI £-SljJ1 3lJ^_j »Lj L_dJ| (jic (j'ift i>"*Jj 
aJuA l!j-)L5) \'i\ l_a Ja_>- 4_jIu1J_« 4_i_alj jj-li (jl (Jlj_>.^/I f k" " ^^3 ' ^ ■ « * -"* j 
LLoJL*_j j_£ jJI LjLj^j_aj jiIoLoJI t»-L»jJI jj* jJL^I (j^iA, i tlj .^Lj^sI JL-»-jj JLctjJiJI 
(jja Jujllj ^ri)-^ L-VJJ J--> iiJ-clj-aJI ajjfc i£ J-*.} l>£. lLljcJI (^ £>-i-J 1 an^ 
(jl (jj» i JlJ '7<jIj aI ->■ i ii M (jiS l-^-i>> li »-ja l _^aljJD JLclj-i!l flJ-A ;JS (jY i4 mi A,.: II 

r*]jLtl -L-JjJ (^ ajJJ J I 1 *C £J-> LilLiJl aIc (^ jf Jl_D .(Jj^-VI LfcljL^vl (jlijl_«J 

. 4 T uiiL)^JI 5 jj) i ^i 1 1 jitjj 4_ljJjj>>3 (j^JljS J>>-J (>£■ =Lijj£Li lillia ii±jjJL>JI 



L a fsAc p '*! J' (jl ■ ' r (jLdlJJ ■ *J . I ^ " U I ,,.ii K i ilC ill J|j_Le3l 1 'j j " 

^lxIj La (j[ . I Ju->- 2_ijL*-!lj i-ujjjjjl 4-uajjJ1 oLpJI Cj1j_±>. (jj» l^ql 5" ,*:.| jjSLqj 
. d <i <Tna, 4 1 nS_t Li^aj) (Jj iJoJLa Lu-uJl*. X—A i^Hi x *JuuJ /4-LaJl lJUk Jjxj (j£. 
(JJ- 5 (J-* (oIaJI lJuIu^I JJ (_£j_Aj]| (j-iii>J| (jl^ |jj L^C 4jjL£Jl^J Jfl ■ ■." LaJjjOJ 
lil I g f JIJ-uJ) I * ■ -■ *'\ jj-L. ?"j-Ia-> jjl O^c-i M^Jaj-uiJ t4 j IjlTl CjIjLa-i-uJI ~ 6 -L3J 
i^oUllj (^.iLrJI (jrUi Jj-oIjjJI ilDls (jjj (jja M_U3? LS-a-a ^flLAl^VI I1l& (jL£ 
jja Jin rill I J-4J <J j -*~l "V«1 Jlj*.jj 2j A ' (j-s) Jua aLJjLaJ J_3 (Jj-aljJ J-*J 

( I '1 X*i Ji Lc.jL <--JjJI (J3^ "^J" : bj^'*'^ L^*i mi Hi *jL±C (JJ» (J ' ^ 3 t (tti»JI T^jjIj 

jj_jj .3j_i!l 3jia p_j_uaj (^ LiSiJljso (jl (j*C aj ^ ' j j ■"■■W 5UI ,„ ^1 (fJla 

jl 'OJJ f-3>J I ^'-h L d ^° l *-hj-*£ W^"* <■"' lH U^ 1 j j r . an J I aJl3| JJLa ^LjLa >j ^iil,l 
jjfl (JjJidJIj iSj_3JI jjiLoJ el n 1 nj (JJ5^' ' *'J " *J • *■ ' "J^ ^, ** ' tj^ j' ^iM^ J 1 ^ 

(j^s Jjl jj* (-^J? Y > Y — YYA) ^^u.i j i a m jI (jl jJ-jja it jlj\_iJ,l (^J Jj-ij Ijji 

fj3 4j^_&jj>- 4_LaiJ (jAj (3j_aJI I Q 1 \ J JL-jlJ (-H-t' 4_Lailil L gj_i.t jliajVI lIa^J 

I Ml* — 10 £A J (JJ3 J *i 1 11 (j a «jiii « i><1 1 Oj . ,. .i.li.lf (JtjJ ^ ' 1»AA JL«Jj 
3jLj_±J — OJ^-" '^Lz'- (jr^ ft ■ " ' > (j^ 1 ' fr 1 -*-^ U-*'J , -*J (j^' L?J-^' (JJ^ U^'j^ 



jjbj ii^Jj "1 Mill (J-ujJI jA (_^jl_iJL^ 1 Ij J , ■> a dJjjl «1 ml jjb i_jLTlSU( I JlA (^>J ' a.< j II jl ^ . ,i i 'i Vj (*) 



•j. .< ■■■■n<i | f LJjAJI 

I j *l T~^J LkjIj—iL* jiU,,.Ij^ (jtJLj 3ij_3U J tVCU ' ^ ■^j'tl (jl 1— tlaLs LjLJJ 

(Irtjlj-Ji (^ Ji.jLJj ^jjJ! ii^> A *q {^^ aJLcl mil (jLaljjtll a j_ft jjV ( L&j-JJU 4-LaijJ 
(JJ _A i3 J_i -vj 3a!a J-^^ O - ^- 1 < *-^J[ J M-J a l?_5^ Sjuj (J3^ ' *j^ Lxiajl [jJJj •OJ'J^'' 
^^1 (((f-^Lus^l j^jljjj* 4jbjJa)> La J-T-"i i n a LgjLuL>- ^J J a r j .4ln"i-»it,| 3_jSJ| 
AoiLii, ^jjjj^>o IjjJl>- J^j I JS~& . ol (j->-"d.l f-^J>- ^k 4_iJ-S=-a 3j£*£ \-^xC LuJ 
- d ■ '-"IjJ rU-^Lai, < j jjj-jq 1jjJlj~ ^j-i-iflj «j Ij ntl (ji-i Jjl '"_ j "^-^W^"*^ 
^^fl 4 i ii ill CjSjJI (^ CjJU*j g,Ljj j till j^JS JLiJLj*^ La jjl LxJ 4J4-J -IjljJI JLJ,! 

■ j i >^ a [Sj-^ 1 J » '"'.* ' j '>*l^j'| 
JIJ_ui j^f (ISLjjjLLjAII JIJ-lu LijaLal (j-Sjjj iKj"il"i-i.iiVI ££-lL_<a (*4^J UL> 

Sj-aJI (jl ^Ljl^ (JjjijlsVI Ja>.*2 JL>J1 4_<_l^U..i -3 ^ ,„Mj 3j_l!l (^u 5_3>L*J| 

t l_jjjil L*ajTj . lLIjjejj 1 fllt-yj 4jj-C j^J t£ jJt (jl m->Jl :4S^>. jJj-J <j' (l^y 
£>S>J fii La iijvjjl (—oijjjj lJSj_i-u ■■» ^ — ■ --> LlSsjI (JjiSjuI jLj ijia-ujl (jyii Lu 

«JjJjJt)> Ijjb ^>£. ^j-aJ o^ {jZ ij 1 JLa <L j jJLl JjJ» ^ric L#J <L«_3b Sj_S 3_j»5 

(jjjJ^sJ,! <_il~iS II ujiju ^jl ■■■ ■" (jr )9 LalLaJja p j ■ "H Jaaaj 5j n* i n <i S^3 lLILL* 
\iuts t^yi j*\rr tsx) J-3 .3j_U| aJL4 Jll-n lLJ^Lo -QJ) J h'jJlII tLj-jis (^ jJI J^^J 
L^jjj j j ... A'll j-jja ^ . ■■ A*> cJiinaJI (j2 ( ' *"' Q* Q* ji*J (jl Lxj (J^jjcj ,jSJ («(_pJli!i 

j ^ i M Lc. eL>.jJo q""^- ' Q ' "J Jj i^i».TI J-iC- f^, .^ ''J^" (JlJjJiJl {J- LiS 'ji 
CjLllS (jr 3 LiJ_>iJ (jl «_Jaj_uiJ LLa^La i LaLu 3JjJl>- 5jS^ iJui iZj_m-Jj , 3jijJ| 

jjSLj^aj-u, j^u-LkJ! j.jLtLc. fl$-J\ pi j^ ( (^VAY - \\"Y*) Oresme j*jjj! 

ltJ-=- «(j-2j1 TtJa-i-u ^yit 5j£Ul iS^>- (_>uj^ .(jjjj-st-ill p^oil (^L^ill ^ ^j jt^" 

. Lg_i_a jjJj 3 j ^ ^t Sj^ iJl^jj ^f 4j| ISLuLj-j-hVI Lij-iitj i^j&Llm Sj-SJI jjii 
i4Sj_>. *JL>. jjja 3jiJI (jj'Cj dr*-*- (ji "*■ S 1 1 "^} ^ '"ft * j-° j> ' o' j'j'j'L^ q'-^j ""^j 

f«J La ttQjtj sLCj-mij -* j ^" ■ " rt ila^> (^ S^S-JI j J ' •■"' *^~l b>^-\l a 4jJ5| La IjUfcj 
L^JJl < jjjl JJI jj in ntl (JjJLa Jj-of J-4 I J-Aj .3_Cj_lJI (jJc LiJl£jLjvVI jjjj 
j_^j3 "SLj-a jjjj ^f (jj-lt *Wn '■Jl :^Lj_j rtt l ^J_)lj (jtS LjJ^e-* IjJ^ L^-^Jj (_3j_ui 




p2j |j£jr&&uil£ 

<i rtLS Jul ijiLijjaJI Cj£j.Jj.h<\ ;*Jaljj1 (_y9 . 4jjL) <4cj-j-u-i pj *""" " i-Lai*. > _ / * a j j ■ -J 

1- r ui-Jj i^^jisjVl jljJJ-t SjJjsLLij i4jjo(j 4ij^»JI jjl^-iLJLc. JLaii^.1 .tljjlSLji jjjs 

?-jj,U "M *»"' ■ "'■ (_£>»- 1 ^J-* til ,,,-^VI . U j X , , . I ■ U j T j_vjjJi a^ulLc, jl p l» ■ 
'LU^' J-^ (j-* J^ Cr^J JjL^ 1 tij^*-* cr^ £>»*J^J ^jl>^t J*^- . £=; rtJ J H^ll! 

OJiSl (jpJI i I ^"(IaI '"J ljJ} iU H a jLIaJ J( I i~. Al'i (jJeJJ ((j-LiflLiJI 1 j"j fl -"■ ' ~ ■ ^ j I" 
'"*)lj '-"'Jj M 4jAj i_)jjSLa iU-uiaJI <_lljl» ; jj^-iiJI " ' *"■ *■ 

CnJl>SJI eJub ^jl^. (\"W* >UJI 3^) Wallis jjJIjj Huygens J"j* i_sL^t 

Sjj-i^ll (Ji-^3 "Ui5^' rVW^° (j^ - L*- t ' 'j !>±* J 0^*^' tilli (^ (ir n"iSl JlSj iLujjLu) 

Orulj^l eJ-^ J^ .4jSj_»JI iflLLJIj momentum LdjjtjJI i-i^ :<jl j-jj-^- jljl jlLs 

■ t ■ 'S 1 j<~ I '^* (Jill JLcJ aJiJI Lh« '"""I cIjjJj->iJ Jl£.IjJ9 ,j'" > **" " LuLul Lr Jt 
Jj jjic pj-S3 L^-uLwl ^ (jjij t 1 1VV aLaJI CjjtSlp L^jC JJul jjiJt g.jliLfcnl 

pjUrill i4_ijj^o ^lsL>- Lj[_(Jbc_ljs 4_ujIjJlJ LjoLxj 4_<uIjji 4jJ_j1s21 3 mi J i^ll 

ij-j-fjUl ^^ cycloid t^^hii^l ^, : ~ - 11 Jj-^ o-° 'L^!>^ uSj^b ^-^Jl)-^'^ 

^1 i~i1 Aj , *j\\\ oJJt JLa J^JJ • Ij-J-OAJ ji^^fl OLSjJLSil '"''j' ■ " " jjiitj (j^*- 
.^LSj^JlII ^"jj ' r-r 4jjJiiJI Jijhj i_3jjji (J-°jJ 3-tlj 4Jj_1aj ^IJiJ*-! 







S.,i,W,IKll cLJooJI 

l^j_Oj SJLui-ji (JJJ-uJ 4-i initLt ^4 UaMisI ^jlSojJI £4^-11 j*K,L*r *i '"I aJL-C 
Cj^K miU fOJil (j2 <4JjJ <j_jl JJ-^Vl f^Jh 1 '^ ' "-V (j^ ^*-3 frlt-w ml j .4^a\jSj 

i>j^JLl (JtJjjj <J-^J ifO-^JtiJl 1 J-4 tfijLiLi. ^ i ill 11 Ls (jLc^hji tj-^j .t*jli-«Jl (j^H 
(j-a J3-0 Jf I (jJi jjajj fjl I ii-ni jjSLajJ . 4 " it! ?-j— uaj^ 4 1 1 i j V 1 (j-1^. I if-i^^—** 
i_SjUj| jjj I^jjsLIjJlJI ^ fjliil i^jjj " J; "" ,l - 1 .' L-oLaj| J&] i libit* lylj 
ju4 (jj^JI (Jl o«"i uiL Ijjjseja 1 * ■"■•) sLiLLSj 4jJl£Lal jjSj ^ r 6 - 1 (I>°3 '(j- 1 ^}^^' 
J£-£u Ijla jSj jjj 'J^Tj £M lJjj-^3 II (*l*Ji fji jjic 5J1jlII Jualj_All Jjl 
^>Luaf ot^y (jl 3CLJi jl^V O^aj i_oj£ <j£Uj .j-LLJS^-lC 



5 ii nil lilt 4 i ^LjJl ^jLJLU cuLl^^ i HAV »Ltt1 L>j 1V1 Jl^j . U$J Iju 
4^J JLaj i "Philo sophia Naturalis Principia Mathematica" ^j« i ; utl 

. 4jLlj-u i"ilj * . .. (jL)1 iLiii-*-* ' i~n 

5i l ■>* «. f L Q sb^-LajVI *1jLj <_d^jlu i_3j_tu i4Jj^_ajjJ 5jJ-*lt,l t_ijljj>Jl (ju jjjij 
J>i*-a ^Uj-LflJI (J<j1_jJ9 OJU ijjjjjj'jj^a .^L^j-fltl «J^jIjS» (jl^. I 4* j ml (_yi!l LaLaj 
LU ajL3 fjJjJJ (Jl J_iJ . jLjLa^JI 4 1'i'C 1 jJl>. Jj^" ^j-J-t tlo^-ifej-Ljil i4jjjj^>u JjlIj^ 
'jjJlj_aJl I $'<r T^h} i5_i_j_jlall I j « j k"i ^^jJI iLxjaji <i til (^fjj)j-aJI i^l i<((^jLiil)i 
LusljJj^l 1JL& ^-ul^- (jjJ^ ' L^ d J ''"^^1? ^ ' ~^' " '"t-*^ '^» — 1^ (LSjLljiJI 4-i-ijj f'll 
J_jjL>Jlj (_^j_pjJ| LU-uaj jl-^l (j- 4 I iiiniil jj-aeJ (jl Sjj^jjIiJLj Ju V LiJI j-4j ilhjm 
jl (^ ^ f n i *<~i *i 1 1 5jl_uu>JI 4_a j^ "-^J-^ (j' (-)"^l ' .'* '^H lV*J • I 'jtf ■ I j) i'^J^J c^l 

jUjVI CjL»J_iJj 4Jail_i-Jt »1 ... -^S!l (_Jj «» (4_uLj_j_o 4jjI ii *i q JJ_u ^MfctjJa *-^s^J 

. L^Jli {julj^JJ l^t^n-t. . .^-V't SjL^lj 4jji« tltisj ia^l i^'i.ljj 4jj^_jSL!I CjL^j>JIj 
(J 4_j_<i3^-c i^jLya jj*. dr3t_J| | Jl& jt_> i-kljJLc'ifl [jc 4^.jjJw ^ 4Jl VJ 
J r ^"j Lii ^ f -LJ (jjjLflJlj . I J_^J Jiijlj ttl ■ a jVjja ^Lv OjISLjJ jJf t(jj_jjj u 1 JUJ 




|Q3j|g£J| J^ ft mlfl 

jJlSl (Jn t II t^l^- ■ > «i"i «jl *4_*^J-o 3^S ^jJ^Sj [^^ i-IL 4JjJ Luajfj . "JLHaLi. (^Sj 

it^jlSjj 5-i a , ,,i\ (^a t^-LJ-^j Cartesian Progect ((^jlSLjjJI tjj^A,\» *^ul 

3JL>. j^^ 4^ oil I oJJb tijljJJ L<mjj J ft jt^f i_flj mlj.iS 4j L-alj-jc 2(1 t_ i^lj 4J3j 
OJ- 1 L>° urU^i 'tlPj^H Cj^" U " " ' " ' (>*JJ J J. 1 *"'^ ' 1 - L4 l A 1 " 1 *' <-S> J - u ,J '(lPJtH 

(^ylc f*j-2j ^ftj i&L-JjJI q^j oJLjLuu 3i,I _i nr IJj mr ^yi gy^JkU ljui * i i<aI 

j ii » " 1 1 jj_Sw4J (_jjJI 3 J, aj_n_«Jl ^jLJ,] ^j" »J it jU" 4 i i j In II jjl L4jLL« ^j_£J 

»j * ^ I *~- SjijLj Sj_tu Ll j oJT |j|j , i-j—Jabplj 3 j ^U:tl JjLuijJLj I— ^ic 

L-ajS :(jji>J1 j_LssLi£. (jjl lj • ■*'*' L&iS |jLi (_9|ja£,2| ^jx: UJ 4_>.aJLxa 2 i3j_iiJI 
t4. « j jUtl jjja jjkljioJIj cl— j— i^/l (j-a Sj_lSJjXf 3j_^S3| (JLj fj-li rn 1 1 nj £)1 [J-SUj 
iLLs-ll l^.«J1^ f-waJeJ (jl (j^ <i I <4_Liillj j_*_iiJl 3_aLi. tl flnj lIil^M^-^! \J ■*.■»- j 
p£lj-HI JiuJI (jJI Jj-jlj I JLA jf ^ >AA V SdjJujLJ. 3 i^ j> 4_iis > _ 1 ij j»jLlo 

^ ^ *'"■* ' tLic-LOjIj L3)-C I' " " a 11 I r"i i"'*l I S^S it 1 1 Oj_it jjl ■ "•*- ' d J ^ "" '"''■' ^~ « 1 > 

, eLliu j) (jjl (Jj*^,! jUj) 
: l£o_al_ojj| jUa 2 (jJ^iJ ( -^ I i>- J " ^ TJ i^ 1 ^ jj ^1 i 1 1 I JL4 ^^Lxjj i4j| J_jJ| JlIoj 
((j-luI^JIj ( j r aail (jjtt <UL i(jJJJJ jjrJj ^ J mm lb i^jliil Jjlj (<sJ -y ^IU« jLsjJIj jjlSU,' 
0' OJ J ,J "'* ». (UjU^J i^iliail (jlSHI)) Ij j l U a jjb (J-i ^ i^tlA. 4_ll^j| jtja^La till J 
dJjJtia j^c. L^jLiVi 4 i^A LaS j*ljjJI (jjJ-C- JJcJJ 'Lr^J^" ^er" lS 1 -^ S^^Lc 4J ij^^ 

4Jj '"[jr^LjJJ (_j-tijfl >■ ijlVia 4"nji U rn j n ii^Jj 4jlj j^)) (jwj 4-4J JjJLLj .KLiJ^seia 
SjLcj (55j^>JI (jJ^Is jjx. (cxjIj jo£, _jl Lii^J (jl^l 5.|jjj) SajtlJ o^W^ >4^ (-SjJUllj 




jj? tiLlijj 4 I ' ^ »*- J *3 1 " j " (j_9^ -iLS-J i eL-LdiUalLi (OCJ 4jJ :i^J_JLlA g^ ■ "> jji . I j_A 

- fjLjJ,! (JLlJ-v (JjO - tjrjjj ^^LJ L-JJJ-»J *l_>-*-l £jrtC J-2J tfUjaLUI O^J rt <lU 
Sj^Lc_g 3 A I" V a (LJij^iaj j jS n "11 tjlSLsl ^\ 7t\\ L-iiajlj j(J>1" II (jlSU.1 I JLA 
>L^>- CJjVi SjLi^JI lilL jl - SjjfcL-Jl <GljJL3 (jJt (>*>- JJ Laj - LiUJ L3 J £: 
ajjLLaJI Sj-SJH ^^JljJI jj i^i iill O JjJi a £>C 4-jq -vLJI lIiLij -ti^n 11 (JSJ I ^j '■■ « 
,j_o *$Jj t^^ t LiX\ £yi t Q~a\ 7,~, ,^,1 ^SLaJLl (jjs J« Vi <jb tiiSIlj i(Lfclj_u<J 4j)JljJU 
ajJt (j-iSj "i? 1 1 Jl4 (J£ (j^ f°-^>^ L^'S ' ^ ^- > ^XjJL^il >^J J.! It, Tu j*J-dJ (j* 
(j*~ui\ ij I jji^l L4SL3 i4JejjjljJ <L»JoL^ <JLJi>. LL! jj-*~iJaj ^SJ 4 m m^ll eLLsLoiojl 

t^JLiSI tj-ji,l LjI . LSLuLLuiVI ^ (-3^jua jjkj (JjuAJI ±jj (JjlaJI J^15j IjLjja 

I JpJ_LJ U^fl MlS (JjO jj>. I ;_$> J1 I f ■ ' ^ ' "^ (jJI LiJJ I (j-^ f*^?-^- 1 ' ""^ •-* 4JJ— *-* 'j-^ 

. iOLc.1 jjI tjjji j^>-l pi J-j] j-^j '(JjoliUl l-iI ih->- ;jJj>J1 7?-^^* 

[Sf j T I (Jj*-j> jtjLliJI . I L ' y t --- Co^jia ^jLJL 4-lxLsuj jl <i _t jiUia >"iNl ,^. -». a 




IQUjIgUlS^JlllS 

JjIi 71-LL1 (Jjl t,ii_*iH (jLS . Lfljl Sjj-S jjt,l «-jl_!UJ| ^^A Lj^.AjJ. 1 a\l ~, -L. \ <_kllUteJ ^J 

yAja - jjh <i '" ->■ jj^J 4_JJjL>JI i^J-^i d ^ j a ill Sjjj^aJ] Jj^Lxi ^,-4 SjLj^jJl 

Sj^jJLI 3j_UI (jf 4 »jii ^4_j_lSjSLJI a;,,.i | jf) period ^jjjJI 41*>j l-^jSJ 1 

La J5 f«i 1 n £jJ*J (ImIj ■ d '^ '"U )»— ij-ja SL-a I j 'Af 1 ■ ■ "> '■" ' •< »\ *■""< (jl < ■-* ' 
. L7 _u,Lu,^l litj^aLbjL!! IJ-J^a jj£, !L_>«jLlJI dSj^>J\ '"'V 'I » " <Jj>J 4_jJj g-l " — '■ 
i4 J-rMfrj fjiij. LsS fjA 4_l±£jSJ1 CjIjI jJJ (jt CjVjLsJJ aJufc J^ jSjJ (_2jj^uJ 

j^l^ I »Uo ^pa^ ~r < i i_^ui f*i*Jl T'jJ-a (jl ' ^*' k -N*' (Jl [ " * f * ' l-L-^ (J^J""*- 1 * LT^J 

. iJ-i-Uil jlj ^j^ aJ q\ .j j OU Q^JLaJLi j^>-j l jl-3 Hooke tiljA j^j "^jjIj 

uj^d 6^ J jLJ d "^ Feyerabend ■ * ; .■!; j j '^ ^jj La_S ij-^a^l L_*iu -I -7- ^ ' J 
l^^Lt jujUL cjL^JI ljufc 4_3>Lc (j? 4jjLiJl jl ^jLiJI j^Ji iVjt .j j, ,„a~t\\ 

Lij] Jj_SjI (jS-fljj — (t\g a i (jl j^-fi Ju^-jJ! eUulia 4 mi V) (^ul 7"J>J' O'J ,<J J '""U "^ 

1>_lJ Uj LJlLa-l AJ (l^j • > J ' * **''! l-Uk jl— >■ (jl I(jU3>J ' j ^ " i 2r r^ j a ^ !| -^ " I— i 

OjIjI ,,jjl ,,^'i Jj-ai jj^^j^af (Ji >_3j ,nlj ^(mt - ^Tr) Feyerabend j-Liij j j > J^j (*) 

jjl (Jj t JJ_*_a _Lj-lj ?V^J-9 j ; ■-' 1 Jul (jSLi jaJ talxJl j J i^Lual LJjIj Jlj—u T (i ' ^ (j-^ Jlj— "Jl jl 

. [(jLo-jt^jiJLl] 4_i_^ tSJ-^i jl j^y ^-aLlII J£j i5UI .m ^L ^j-Ijj V 4JI [_,!«<_! -i^j-iiajj fjj 1^1 a 




x - < -"-" < " -'jj-"" 

l.aAf. jj^I J'>'- u < *J'^ u£jjjj]| (j-t j f_i3 (^^aLlII jy-^iil (Jl?- 1 -" O^" ^"" a ' . <W^La jjjSalj 
k^-Lo J^J>-J jlSkJt j^ (^ i CjJ (jLS l_o ijj I i j "■ V .«L! 4 t*l Mill 3jj_uaJI (jja ^Lbjj 

4jj_kaj ^1 (jJj^l £■ (Ji ajj {jjr LJ?l^>_"i ral ,J_i-ijL_iJl I jufc jj-a ^ ^, "i 1 1 lllj 

4_aJ . 4_a-j>- dlLiji_al-li IjJ ii-i a CiJL^ 4jj t m j^t ,i ~i ') (j) I >jl- '*> i4_ujU>J1 

ijl iJjiLSJI siljjtil ii-\jjAl £j£L^J ( rij^ - (j^Jj * I i j : j; J-L^LaJI 9\j^ai\ jjji a£.jJ| 
j-j_C)) (J» "H (jl t Ti j , -1 j- 4_ilj J[a-3_) Lai CjULj-jJI oliJb jl tSi2Jl djtjt jJ^sjcj 

. 1 ^ ...la I^JlI I jufc JLt VJj iSj_SJI -^J^J O^J t^J~^^ 4_j ij ili V t^i-i ^jLijij (j) 
eLjaUJl 4j_LiL=»J! ^ i_3 j ^jx.t -tLLojVI ^ $ "i i oj j i<3^_*il ^>~ I J-* 6->>^ 1 -^ J Hy 
(jt" "■* 'T (ji (jAc- .^JuJlJlJI 4jj_jj*j (fiLiiIslj^Jl ^jLJLI)i 4jL£ (j-^ 1 ^ilLjJI S« ■ t-.l1 
■ .Jjl . n'tlj 5^ j -a- \\ j j" a S^aJl fljui W-ja^La jjja j-^»-l w^oLa *)JLj I i * < V. j i *3j - .. 

l^IajkJ i-iJlj^l (LjijC. i^L3eiJl (^3 (oLjLu jl) i-illj^j UjJl! U jjiiftj j-^i *.H 
(ji — j J j « " 1 1 jL^- (j| — Cr^J^^ ^ * jUi"ill j-A < Juu jjja ^ U.-.-I1I J. All 4JJ 

pi'H t_jL>-j j_i ^\LaL«Jt *j & ■\'^- LkLuLZj L« (jlcj^mj * lP J ' ^ ^ 4jjjL>lJ1 aj^I^j 

i_ijjus I j g y'-u n-d^TLLull ^j ii^H t-A I n i i" ,ttj Llj^jjo ^(j-^ i_p 09^ t-*"^"^ 'u ' " J j «-3i 

. ,,,! "A\j j r„ e> ^ysQll cj-u^ill *I_4jjI «-a Sj^k. ^>i^I Jj^jfcjJI I JlA jJ-iu (j_j-tuj 
La (jLcj-uij >4l Vill 4-tiLjJI ^ jyJtj-C-Vj ^yii^L^/ JL^-tt Jin lij i-dJjJ ij iiif. 
Jua^tJL ^j^aj in 'kJi *L>.J Lr^ 1 (JiH^ 8 ^*? Tf-^J-^^ (*^ •UJ-^LiL* 1 i^J 3 ,' ' * q J ' " 
I '■* La • L^J 4_iLii3 2l <c.Li_L^JI >\£. LoLu cUu!lit_a 4_i_Lisuj jja-i^a /_j] [\jj_u ^im 
CjjL ijjjjjj 1 ^l»> t" ml ^^lll AjjbLftil L^^Li- ^-fl^-J .4jjjJe_a J - «" 3jia Cjjc_j_i^sI 
(^ ^(j-iJ JjLxj> jj (^j-s jT (j, '" i- 1 "> ■ (Jljlbc-^ (^1 (jj- 1 lIk 1 :li *JJcj 4 j inLj Jj^il) 3j5*fl 




mlulaSJI fc« — la 

- 4_iKJI <LiLLaJl d_jj - t n j * i -^ J^=L> [JjJLa tiJjJJ <jf L*ia3 » j U" i u'ij .4J9LLJI 

4_j_i-iL>- ^jIj *4jj •* i n tJjSJi jl£i iUisU- L^J 4_lWj1!I cLSj^J) ''t-'j ..j jjje_a 4Jl 
((^jJjVl JL>JI (JjSLj tali, .(J*ill (jja ^jSm Jl>JI fj^-a) (jjJjVl tf^L*. ^ J*ilt JjISj 
ji-.i jjJ 1 1 o ^ ri*i »-^3-j-1 jl jjJ " . 'T * " ' 0' ,,a * j*""' ' ■■■ S(_j-i^a-S VI Ju»JI ^jtJ-*- jl 

jjj ^ulcii S^LoSj [jLp-VI (jj 3 j^A^ lt^ ^ih^ O'S Jh iISLloLu jJI ^^a lLiLLuiaJI 

d)lji m >Jl (j| .jiLjj-aJI iLukL^j 4JL0 iljta j-j£- 4~*>r t II 4_i-LisLjjJl 5c I a'sll ajub (jl 
JL_>-I * i U"i i n_t 2 aj (JJ5J ti>lj-JJc_/a ^^ j^X.) a j ^ a a ^J ^^ i"i 2 5c. I a^ ^ i £ V I 
<jjuji1 (j£, LUlJ_ui j^^jS J j nj (jl (j ^ - H J SJljJLj>JI «_*ml a j_^J j ntMl <jLj <oXJJl 

.. . jl^jjjij ». . LstLa (JljLa (JIJjji 4J| .icLlII 



(JaJLl (jl Jj V I j-i ^9j ijciiJI ?tjju (J-u^Laj (^ (_psjitj (jl i_£j-b V (jJfci * Lila£ 

_ jlj_ml (jJLc ^jioJj V cjLjLj£ iJi'hf ^Loi-f 5^>>- JjLJQj (jjil ISujjUjjII LaMi. 

^j' , ,, j . "il ij -^ ill j ■ ' U"" .cLp-LiJl «Jub j-^J .ca-ubJ1 jjl La : *JJ3 " JllJ-ui ^j ^" LuJ 
jjlaj ' '- > J'jJ • iSL L^U-jJ-Il j^ i_jjlUtl i$J)' i nU (jja LijiIj-js i.n c/>lj (3 18 r ' PS "^' L)^ 
,d j ... ^Ul ij nj^. j'Ctl i lj_i»-l iJjL»ijl i^n^i. (j^i Lt*az-Laa- iiL/j_ijljl pj-^3l l,wO Pl>^^ "^ 
lLijj_>JI jl>.) I JJb JJiijjjij ifoJjJt f^Si ilajljJlJIj (jjl mm 11 (jlc 4iiu4^/l j^j| (jj: )jLa»lj 

, jLjcjLj jlj ■ ^ ■ ^> -»- A" i jjj .j, * * * ' " tiiJJj • LU ^jjL^Jl 

^ -ij ■ ^ ftj 1 3 ujJ a ,jja LJLJ) i LI J - : ». Lilij—S [j^-«-J— 3^1 (jy£. LijjJ JL-3J 

I ^'a,'i a i . OijjJI ^jja ji^sUw p*J t jj« tJJ^ 1 r*J *^tl 4J Lajjj (4jjJJi (j-uiajj^AJjij 
Ijufij ■ r 1 ■^"' -"Il (<ini ,->J 1 (j£, Jjj-) o' ^-^ L-1Jj_ci 4 t-i S " l~ j t^^j.iia.11 «n . -> Jl 

d i'iUi/m 1 i i^-s j a 1 jj '^" :(jj„o^L3 2' fijijlj "jj ■ ■*■' ■ *i ^ j j • ■■ -<~ t' CJT ic- ' ' J "^ 

, 1 J j A .'i, £tJ^i.^U <lilj (jSjJJJ t4 i rlflll ^j^t^- ~.tl 




*j < ;— IKM pbj^oJI 

»Lc jj .»'tl «Dioptrique» cjjL£_o i_sb£ *^> c*JL£ jlas i^uj^^LlI J}L>. i>a 

iJLitl Ji-j.ni jjlii . JLj_±jJI (jr j^aLU jj-a LIjjI -LcIjjJI liHj (jja j^\* .^*\VV 

c-t « -- flL>ol j, j «" A^j (>ulj^ L$j| ^ ■ (>L^ I ^.rt .Si"*?! jJs Snell Jl^ 

.till c^ilj jUfl 
tlsjji. i<\fli j«ii«JI 1 jj'q i j "t i (_It)l l!jVL>JI (j-° 3JL». (Jjjs-1 i JlSU j j ■ ■■■"' 4JI 
5jLa rjJLJI (plaJSl O ' "j-l . 4-C.jK^J LaJISIj «L»j_jJqJI jljJI Jlo-CI jjj» JL^Ij j_ui 
.^yLaLU! <Jii*J1 t-jjOjej jJtLa j-lm <jr &> Vj tjjjmll ^n mlrtll jl i ^-m" r ,i^U <13aJ La 

jja JaJ .«ll i ^ j '^ Jl_*j (^jJI -j <~ I ■*■ H »j '■■ « ^j i-^sH 4_j^vLL)I j^a (j-*J 

4_inIaL«JI o^&Uoil oJlA (JjJL (LiaJI 4jj_±La]l ^c *\\m\\ ' * '*' \.' LJ^*- - 1— i^Ljj LjJ I 
ji i*i II IjJLc 4 rt i^jJ u 1 ^* ji I f*9^*-* C^V - " C^ d ' " ^ * * '^*J 4JL3 i "Ljj_c LijiJ I 

jjja 'M *^ * ' ' ' JLJ * ~"12 i^-jjkLiJl 4j^jUjJi rj_flJl [Liiltt^Li 1 ' *'"'" 4j yjo_iJ1 ljl«^) 

,<JL >L1 Ljij inl iiDJl£ j j ij i_3^_uu ;JL>. ^t ^^^lc i«ii«Jtj .(jj^JI s.L>.ji j <i «j 

. Laj>*j (jjJI Li^M!<tl edit JliLoL 

JbJLu J">« ^ U3^ L^-^ * d T d '•" 4^_lL>- ol i^"i ml j^ L_tT.jj L£ La 111] . .tvLu^Lsj 

SjSLflJI ^j Jj-USJ^ ' L-^-'JI (^r-^ (*-^£J 4 mil pjLJcJ JL9 i'i-L^Li'JI olj-dJ 4_fljJ' 
. jl_uaj)fl 4 ,. j .In ,jt uPoLUtn 4jLli J* JJ>1_lLI j^iLJI (jj_Lll (jj p"i j gil ,^j !>-_»JI i-L^J (*) 




mjjIoSJI ^"■■■la 

(jit r^J-i 4j| • ^-J>^— ^^J *J J "■-" (jr^ j~>^) O' Lh° J-"' ' J * L?-^ '-"''— "' 

sL^JvLs (j-C-J ' J 1 ■ JjauJl ' 'J J "'" JI-* fj^uLuVI aLa s_o J JJ? * -"-^ "*" 'J 

(jjkj ;realism 4.j «q|jiJ I j >is>^> M-i*>3 ^jLio <j^ ijjLsil «Jla ■-lL«-j- j-sj 
4_jjjij (^ jj^iuLjal ^ j^-iittlj . «J9l_jJLi 4ioL^ 4\j_«jj ^1 Jj_i^3jJl jjK^sLi (jLy^JI 

^J 4t '"'ILiJ .4^j^>- ^^ IJ^J (J^£j (jl (J^Loj 4ji1jJJL1 4jIj^w| /4i<M^ (jj (Jj iSjLa 
CjIjjJu j j - ■■ *~ «_o Aftl^lJ if <L) 2 — u <i j mi tJI (jjsj-ill OjISLjJ (_>ii-aj ifrj) tJ^II 
( jljuUVI jf) SjUI JJ>jmJ ^^ (j^ L^-^J ~ jL<j£j^l (jy** JdJl^J (jlll oUJ^?l 
. eLao^ia ijjl jjl L^isl^i LJJlS (_jJI iClj n*>ll ^'jjaV (JjLhJ.1 
LuJij i tjjjlj f-ujl =I-J-Liajl (jj^-J-U iS°J-^ ' , i iii'S j i_3j_u (jJljJl (J^>J1 j-^j 

> i f*. j '~."*i c j i ^ 1 1 j) (jj ' ''") "i -i i l^JljLa ■ j ' « ji*> (jl '"'■') >j LiliA Cjpji) (JjJa^j 
r_3 Jjj-dj-a dt»S i ,p . rlj ^ll J— i-C Cjj i^ll CiL>j^ j ■"■"■" LxXLu i^j3i_ii_A ■ U j - ..j 
4hiii (jji LajLuujI (_^ i L«J) CjIjI^" aVI j>JlA J5 (jji *L^>-J-ll JS^mi'Ij 'J-^ . Uj ,„j1I 
"l-j-tiabj 4J(J (_IJ I j ~ -i -^ j " > r»L3j 4j^ h ii 1 « Jub J-i—L^Laj j-Li-ii j-^jI • 4 la Jit ^j 
JajU ^. (^ (JiLlIJ (j! JU V ^j rMI CjL>J— a (jl (jic I Jut qjh J J " nilj . 4_a_i_f J 
ijJvjAI S^SLill OJlMj ' ''^Jij • jL_u£j21 j^Jlj^ 1 1 ji^> m (^ «- a j I iStlj t 4..^j-a"i„i ..a 

L^_ljjjJij iJjjJa Juab IJl& (JjS ^VmaIj jJijLjjjJ L^ia^-V (jr xll * J>jljJI jJb\jlb ijjwj 

^l 4i^L>. ijlkll sjl^w L-i^stai Lib^Uija jLj>.f .Grimaldi i^jJUj^ii j^»j L^-ia 

Jj-OJ 6j_iiaJI L^J j '*"' 'J (jT^t 4-ijjUI jj i(_j!l^ (j£ 1 Q iS\nr fit (JU^ Lo JL*. (_,J1 AJ-ij 
Jl ftial (jL) \_CjJ I Jut (Ji .Cja_lSLl«jl 4Sj_lo (J^-il jl ^ « '-^11 4_lAL1j_o CjI i> j in -v 

, I Jl>. ^j _■ - » i* OjIS ji ^'^ [JLill 2Juju t"f uni eji^itl CjL>.^a 
i Ij^iiai. ^lii. ajJj_a J_Laj 4jl!l t_ rl << o ^3 (j^-J-tl (J^L^ - ^' J*^ \j-& JJ>J 
••iJj^Ia '"'''J.' ^-JJJj-jJL^ OjISjJ jl£Lal j!jj*^4 /ojj (jl JutJ *L>-L>JJ ^ % ~i i*i > i_3j_i-u 
ij^s- 5I*\ iii a 4_*J (_>ujj ^ ^ 5j-J-&J mJJJI »(_j^i!l jj! LaJj (tllljlj-ifcl i-iU (jL^ I jl 

Jj^La j_A Lq_3 itljLi.j^i rj '^^ c\^ 1'^! ' ij J ^ ^ ^ '-^jl iJf>^1 4^^1aj (Jlj^uJi l-LA -rjia-i ^ji ^j^Loj (*) 




U&JULj^oJI 

jji! .jjJlII I J_£j i^jIjJlII (*J-^* (jl (j^ t J "^ 'i^- 1 ^ 4 ^ '"J '"J Lr^ * J H - ^ 1 ^ ^ J-^-^J 

iV^m inj Lia (jjj (<ul.jJI ■ t<~ ^"j .pljjJI VJ ^^j,-^ (_^1 Aj>-jj V 4JI j^J^j LU-u> 

rj '^-^ oLi-jja «j-jj»J lA*" j^A? 4-JV tj.^j'US is 
al J V " uib jjlj-LI (_kiflj 4JL ^Cj ,,.M<t1 aJUJI lJijj_«j ^jic I m (ill Ijj 
ij I J j L.a ij_uV! (jlaj-aJ j_LLj-i ^^jJo Ol-^ tl-^LjLj J n i II (_yic J j i in A-jjiLa-a 
1 JLfk (^ fJ—La jl 3j_A fj^\ j— f-^jJ LtuJ 1 5 1 i i j a (j£. J * til l (^rjf ,jj_j_ij Lf = T - ~ , 'S 

.jjjaVi jj" ' ■■ ' V Lies (j£J ./a I j 11 j j nVn l 

I jufcj 4(jj«_j_ui^JI jjlaj-^Jl l5jLjJ (jl »^ rMI 4 _l >-jII 4j^iai!| tj-li. L^lj-i 0^ 

l-3j_u, ^jlJI -jj j^ll SjiaUl! j>j_* Jji irtl i"i.t (ji*j (jJ .(jjj_u Oi'i j -v jiJa j— lj>- if I 
(jl^ .Jj>i> juV fu-i^JI ljuib Lr Lii ct^jj interference Ji-ljoJI t_ ai .VXI I fli"--^ 

^^ '~'i -j '"^* A Fresnel Jjj>^ oinrj! J^ J b .j^>-VI i-JLsJI ^4^. 4x.^=j_a 

. Jjj)-33 ?*- J ^f 41.1 ^ Lo ^ji iiajJ! "i^fc-j (.7^ diJ-Aj 'Ly^^' O* ^^ - ^^ -SS^^ ^-4 J ' i_r"- 
^ylSj' j i ■ ■< fin' 4J ^-LjI Lm 1 M J ^ ^ ' J jJj '' lHJ>-^ a a iiJ i4 hi n i (jVI ,-Sj 

V LliSJij icj-* *-iJl (Jx5 (_ya L&jJ^-Sj l5j-** 4jjLv ' " ■ « q j 4^S III i)ju* ait. 

iUJI j^fl ■» j I ■ II jjjiJjLj 4_bHJjl^l cli-al^ JLa^ .4l]^LaJ) 4-1^)^1111 4jjj-uiJ (jl (ji^J 
JjL^ . J^_i_3»JI ^jtl^Jo JjLuj Jl. n.f-1 ftt-ij 5-"jI ^h i j \' K__ f \ 4_l_uk (_^ia_j^_a_jj \An 

j^^ .(jj_LilljJJ ' f H --jl — (_y^J (JJI^LjV J J_iljfj J_iJ (<Li 4 JCT-.UI *JL4 «il_Lia_C.! 

■'*•' — j^l (J^e-a ojLiaV «*l ■ -"^" [j^jjJL 4 i-a-HI l5^ (j^ 1 (J^j>^ TJ^ ^'^ L * O^J^^ 



4-I.la, ^jU.Tu l_iL*_cVI VI *jJLl tilLy V ,4_i_aLL^I .-il >\ ... ?-\ La>L| Li-o_"La 

S^jjjfc. 3l_L>JI (j^LlAJ ^1 ^ ■"■ a| tiJLLis (JjijJ 4_aJj jiJjUJ (J j "J (j! JIj^I i(»lJL(La 
^Ij i.^i ii~ (Jjl^iTu x-LkuJal Jl3j , L^-uiJj Jljj l!) LuJa Lj jj I 4_ujL«^ Ls-Aj ijjlruu (jL 
Lcjj 1 1 1 j a «"l I 4Jl3Lj d ^ ' -"'^J <-l)lj-lT (jajjila_i *• '-»■"'■■"' .(JjjjLa JLo-C J (J-aLi 
(_Jj>-1 ^ [jjuul j^j fj i^'l cJluj '. ■ ' ""^J ij-jjyij ^A\ d • ■ ■•'•" * » i t "'• 1 1 oJljJOjj Cj-iIS 
\Sjji *u <n^*i (^3 ;a^_AJI (jic. d"l ( 1 ,„-.. sLslxjj ■ - ^ «" ■ ■ "' .4jjj|.i ijiLji (J^Lla 
. 4-Lotij »j) J-il| 3 J_£J 4jjLliiji " ' •*"••" (jja cLlxjJajj d -^ 1 . ,. ^ j j IXT ^j| Ju V (J^Jl 
.d*li>i« j ^jj ^Cjl ' f 'j <" ' ^1 (j^-j-ul^j j>3 i 'J"**^ • !■'•«"' d ' ■ ■** **- ' . I f i ' * ^gJ-M 
^j,< nj (jl (J^-"' ^-* *^' Ur^l >^j' jLjJ' . oj-ujLi (_pjj^ (J-a-C (_>ia-^J 'L^lm (jic jjti 
'V J * ""* Lr^ 'uj' ' ""'^ l^*-^ "* * J '^M *L>.l_uiX1 . tl> -s. \l j ^jj 1Jlj>.| tjLSj >jj j/l 
liJJj Ci-iLS oJD. t Mill d" MirTiJJj i \JJb (j-a j^-»*ji .UJ'n 4_ijL>j m^j>-1 ,<U . 4-)LLL! 

Cju i La-j.fl„j'ii'? {j£l _j-^jlj 03-^'^ lJ^- 4 -! ^-HJ -4j-iLjII (2t^^Ij-jJIj ilj^l ^y 
tj—iiaJ! (j| (^ (»J-JI J^-*J Jt_a-T i'Khi ~n (jJj t Laj " ■» a ljJ_a { _ ;T ^.ji,1 fjLsj—ail 
(<J (jr^' ''i ' ^ * ' "M d t^ --111 i)Jut jj^a iLLaLji 4jISj>JI i)J_4i p* "' "- ' 1 '•<* ^J .jljJLil 

. ^^LSJLI 7t^j-ll jjj^I L^ 1 ! — os^\j SjLscjj VI L^jL^jj u^ (3jjj 

La (JJ>^a (j£, >J_S1j (j! t^SLaj aIiJI ^Li £>»j-ll (j^J ^Lj^I^ Lvjj si X~.-N1 jl_tu 
«jLaaiI (yi.lajl jj^ue-iltl ^jj ^^ 4j_ul_i-u2l 5^5Lillj ^ t)j ^" ...VI -- j'l 1 « . ^ . ,.j 

j^^l jj-ulj^Jt _ji jlcIj^JI t-IjJlSI Li>>_iI Jj t4_*jirU,l AjjbLiit jjJ— ->ij' Tt-jjj i_aj_uj 

■- j ■- '-"II ^a-alJI (jit Aj-aJ '*;' ■■■I^H ^LjjJ^JI ^ L^Jjjjj 3jLc ijlj-aj Lt^ .Aj %~ ...M^ 5 K ■:. < (*) 

. [ljJJII] 1^^ ijjj^i JL*-o jj LiA <Li5Lu (_5 JJl (jjl^alu'lJI 7- j ■ 1 1 . IjJL! jl 3jycLUI tild jt .U'.l ^jj 

.(j^°J [jLaj ,JS ^ AljL<J,l O^LjJI JS (jit j ; t~ 'j Lj-J j 1 f LJS leJ_ij ^alill (jjJLSJI ,jL£ Uj 



Cj2_jL>iil (_)^i«-) jc 1 ij I'niju La 1 jl i4 i tin \ LliSaJl (j^J . jj-il^rt "n n J?) ~ J (j * " 1J+I 
lLLv (jl [ _ r l£. a^£ij£. La j i ^>*i ri j jl5o t£j_ii>_jil I JlA Jj-*- l>JJ^ iLaJuilt i— 3jJJ («J 

Lilljj .5 jj-ytll j_4l^JkJI (jAij ^jjj ^jjj ^*- «elektron jjjjSJVU jLaj.,^ II tt^ti 

i[jj_ui^fl JuJ->JI ilj iri*Cl] i-.j"?itl (JjJ^ (jjQ JUJu. Jl-1_lu£V 4 i.'-l sLLM ) j J aSl i^ ^Jl 

ijjufc jl jil L-3j-»J Ljj^ <«fjL <— llJI j]» - d 1 ! y> j j 1 1 . \t~ ^i (JJj'mi,"!!! 4l«,"iiul (jjjjl 

.SjUl L-JJ9 ^ "LiiajljJI {£$21\ <Jb\ L^jLlL) ut^ j-»^ "Ui^iljlU jjfcl^JI 

jl 1 ^** jl Gray t^lj-i J-^ 1( jul~£j ^ 1 VY<\ j»L*JI (_^>- j-k"" jl Ujkj 

iii<3j^a jlj-jfl LilLl* j|j 'j-i-T I n in % ' ,\j ^ ' O' tlA^ J *-ii>-&^ jj ■*■ ■"■ 1 1 «_tji_>JI 

jyi j-^Llij v- 1 -^- l£j-^ du Fai ^La jj <ii^-!>Lj ^ VT* *L«Jl ^j -<!)L-c: jlj^aj 

j-a (j-1 rt l*i > <t j-L^^J -^^-J (S°J^i 0' (jrO ^-^j^ cJl* *Ll (JlijG ■ "> y ^ 1 1 al ki->. jfl 

j_ :r ic <i_ljiSUI <j »j '-^ll *» '^" jl ^ j-SJl aJu4i Lil 7c-j-jj i_fl^jjj(j . L^jjj La ^ji j-aLijj 

d i> i~ill aj g-iLa »!■' ■»■" ■■■! ' tiU jj LiiuaLi liJljul (Jl_)^ "^ l5 J 1 " »L)j qKW 'j j " ' 
«1» 3 I-» .°:. jjj Jj-AJ Lul_3 5jj g'v a *l ... -^ I 4j^lj «_>-j t_i tl» (jL^ l!lj : 4_ij^ ^SJI 
S^_flJ jl t i>i -Vj «(_> j )« (jLS l!l] ifj-lSjl (jL^. 1 j ^ « i ^ j I j «uj)) d W i"il 4jjLjL^a 

jl o i »_•»■ j — -■ |j| 4J1 jliSjlj_5 j (jj ... Ulj jl_u WiV al ■ U !^3 

1 -»-"'"■ ■ nl j .5jLii2(l fj^ (jrLLflijJtAj jl JlSJ,1 l^ j-Cbjl i ii *i a (jujSj l Hjjj'i'ri* 

J ' -~ "j <— ij-^JLll jj ; I i ?■> « j 1 ^ i>i « t t_j-iJ)j 3jLU ^^j ^_«_3 £j3_J>-j_4 i_jjl_ii 

p 1, t~ ■ » Jl jSLuLJ i>JjJ-jJ,l Lit! if l"l'| 

. |jLaj-^lll] i(t_ljL#i» J-ajJlJ m_l_^S!J1)i _j jjj^ilj Oili l j>i t j 1 1 (<L>-^J l-LUJJ .t(jJ-iJ,l 

j_^. tU^^sLii juii ■ ^'-■-•■<i (>= j 3 i ,(wn - nn~\j ^ij^ ^"i' ■•• fJL*J! _f* (**) 

JjLflJI ^jX. ' ^ ^ ^^ (J^ 'V*j a 6^ > U-^3 * ^ 1 ^ 1 ijr^ SjJ^U) ^jjtjn J^nH LL"ulL_L^J lU^N (***) 

[jj Lj^-j-dJ 1 ^jJjJLl ■ I j «j Sjj— t-aJl 0JLgJ [Jj-u-flil ^jl . t ^" *'tj) .JjLlj_L1 jJjLjJI . ^ j ji i 4_Ji ^^ hjjLjJ^ 

. [(J LiLi-j.Hl J Jj i ^ ?T t I 



iCiLatgiJij Cjj^la i^J-tl) Coullim fj-l^ Lco^jo ^j ijjijjLlat^j ^ t~ ■ "^j _' 

i4j r M L,. u ^>Jl iJb y u'j^H 1 ^J> tj <" p"i - -"j . ( WAO >L*J1 (^Jg 3 ^ ■-! --V| 

d J "u - ' ^ (SJL-SJLjn 4_lj!iL_>JI 2j_SJ Ijl^>. 4JjL«js — I j^j j ^ £r* ''o *»• '" ^ 
*_» 3j_2Jl < i . .jLiHj t '^>j1j ■ f^ i ■ ■■-*-" (j-u 5 a I ' ■■ 1 1 *-^3 *_/* I - -^ ^ i , , „i '"j 

JjuaLa* »_x /iJLajjM eLijjl_>JI 3j_3 t_i . iiLlJj l - 'j^ ,Sj*~'i-*- ■*:. t) , ( . ,%■, jJjj^L^ 
d -.'J j 4jjJaj >Lal i_jLjJI Tf"A < i Aj,|| JjLijIL!) Ijufc ijjja . ^(JLLiSLII i )j i>» 

«jI_Ij (J Sri tiJJjJ td -*^> nJI 4_j_aJl_ilJ( ( __ r LiiJI fj^>«J Jl^J-^O ^^^SU Sj^LuJI 
oJl^J d ' ' " "r 1 *■ J . 4— lJ^ ^SlJl (^j 4_ijjL_>JI (^^ ,_y,jLi:o (j-uMj'irj ^jO—ujI^J 

(ji^m (jja gri iial f) A * * »L*JI (jJI^O- (^1 J$-*J Lilj^ pl^J^I) 4-JJJ ^*C 1 1 

j a j > ,i ^iU.1 ItlU 4j_ij^SJ I ^j^-J ^ii -3 J- 1 '-' -' ^-^J ' ' " ' ^J? iJl& (_JS j-i-C- j 
jLLsJf I. <t fli j 1 n jj l^g I i ^ *'jj iLjJjJH (jlS'J . 4_j_Ll£, i"'N '--»'*■■" (_£l (j_jJ cl>^-l 

j_^£ Oersted. * "■ • "jj^l {_yij Jj-^-i ■ ^^ ~.".s| f^^j ^a i 1 1 j <j' ■ * ^ " ■"■ ^ ^-"jl 

Juljj . (j-uJa Llil j tJ ^. 3j3 JjioJ ijrij-^ jLtll JjsUJI LJ.U mi M : ) AT * aLtfl 

j^l 3. .!_«■< II Jl^-Ij-^JI Savar jLaL^j Bio ^_ij (j-uijf La ljLcj-^ tdjj 
j_x-jjjT LaLL\£,Tj ,i-»I , ,,_. Ul ;it lj 3 j^ ^Ct( oljl j ill ^u 3U A j t] a£L^j 

3j^— i-taj 4o±_3 ^)l_J_ij| j ■ '-'I '** (j-° ' . ^» * f J^ ^jjjjLcj '''■j " """"'1 ^ jj ■ ** 

(^jjLjj ^ru 3j_5jI ^ ii _j nj j_jj_oI (jLs ( Liiajl ^ A Y * iLjjl (jij . ^ I ■ ** * * ^ 

. (J "_ll~l 1 LXX I (X) ji-u/ 

(j I I -^ ' I J i <* j . .. _. U« I *» ^ Cj i^j-jJ Lj ~ ** * ' jj 1 ■ ^j j)*^ ■ ! j ' ^ " ^ Alj-*j 1 1 JiS-4j 
S^iLtJI cjjj_j>. (jlSjaLi jj_iJI (jic IbJJb j_c^l J-3Jj • u "J '* ' ' |j J " '— '' ' "J 
Ji_ac t^j-j-u "-iljj jlaj ^j^- ij aJ V'.'jJ^j "_itr>l ;i 1 1 ?tljj jjl iji-a-i (J-i '4^i ...CM 




USJI .bjjiJI 



it-L>- (_j\£- cJj -r~A ( _jjtiia LLij (JjslC (jO» >L^J jfl *lj] ul5j — mJIjIjLs (jja JjMi 

(jf Jia.'iJj ik(JuSJ.I)) ^IjIjLs fj.3-v( lillj^Sj .t-ij^ diLu (jS ^,^,'j &^ j* j 1 



4 Ar.rL^iSlI iJj^JLl *_L jJs «LjT *jJU j 2-1 «j Jus ^ Ai. * >L*Jl <jJ1jj»- 

j\aJ ^rul^JS (j n i r>" 4_JL»JI «L3^ill , IjjJLLo J)j>J *iJ Lo ^'J '"■■ 4-oJ (jT (jrt-J 

jjjj (j| 2 j , ,, jU( ' » t I ajjjjlj tLjJ^^Cj I OljLxillj t"il '-m ,T. |t (j5L^J ' /i^ 

sLaJ (j L£ Liiu I J . i£j£*~ I 4 j i njL-i I_LLj) a j^c j O t j Ljj j O I 1-t- mi L3 J3 >jJj 3^S 
a_^lj_aJI £J 4> <t_£j- -%.1 3jL_j_±J .4_LaLiji LS-i.oLij.l J£ mi' V t^jjj_u ^jLJ, 

dLLixil rf fc.-»1tl ^yS olji-JjJIj t~ll *-» -".n j<t : tS (jjO Jj"lliM jjl fj^tl TC-JJJJ *iJ 

jrG-^^LiJ (Jiil (iJI Ji, ,mJ1 jjij /«iJ (jo^LjjJ! jj io ill I jjk (jf ^y.lc 

dii if nil! 5_^j_j>J 3_l_i^j_U 5j_j <^U ijJL_Lj_^l , l .SJ : I (jl Ar ^ ^ ^^ "i/ 

J-i njl O^ ^*^J Cj^^J t3jU) (^ 3j_uaL>JI 3 j mi j UUjLI,! >">i n j . .. "^Mj 

■jis liij .ah-^-^m 5 j ajj j i ^yi ^^i^tJt ^ilj ,_£ jji jj> i (j iii jjLjiii 

*J jJa_SJ Lj fC-^-3 i * I j mi V I 4 jlr OJ^ ^ (( ^i3 J " Lr^ - ^J '^-^ ' w *"*_' fj ii^ I 

(ji^. — (j-* >iijjL>Jl 4S-ijijJI mJjjSUI Sj-aLLU (2^Sj i_flj-uj . 1*^ j i~- Ij-i j ^j 

jlj^x} • S ^ ~— "' ■ •■ " i |>L^ 3j_aLjLi,l ojji i_^JUfc jj^SLi -i^iS »3JljJlC JL_m>,1 

.3jujLC 4_i-_u^L^ Cj^lll*jJ 4_il^j *-l!sj 




j-Lt a] j (j-ujLc. — £-i\ j i.'iuJI ^^3 3_clj_> (Ojtj^SI <-d-2j (^LjuL^-uiJI (3^*^ (J ^-'^J 

|j| ^^j-^-j . La j j ml ^ja l_j_j_iajj (J^j— ml — jj r ii j U> Ll L l I i_ lUStl (jjLjj ijl , _; .2Ji 

L^jLs t iJ _ 1 -ii-jLaLLiJJ ,.^>JI j? (jjj^Slfi J^>JI jjJ! ^tgjLj-iaJ LljjLiil jjl i-ajLuaj 

i_kL>- LljL£ Li_ZjJL>. La 1 ^ j -"■ f-^J i (jj^jJa Ltii I ^_uLi-i L^Jli jiLSJj (j_a <L^*_jj 
j_ ? jJI (CaJiJI (jja 4_J^.ij A _; t M j *iM La 1 1 jj'i ( £jr i_u_^ Liil 1 « J L^JL I » Jajlai* 

Jjt-i! I Sjia <u4xi3 u^\? , - JL ^ * Q3J *' ^' ^ ' ' n .>^ '- J1 ^ i ^- J 4 (!>*• 'd ** - ^ o-" J "^ 
J7JL0-J cLLi (_y3 Pjjj f«i3 ij-aj • Q ^ 1 ,' lt^ Uj' ^ «,' LaeJ;- 11 ^ >JJiS i*Jo-L» LlaL^J) 

JL*_aj (^yjj g *C JL^_a itj^fL j- ^ ^ .11 j'ijJ) JJ^' iS-^3i u^*- SjLLI t-ilj l iuJ 
l jlSlil ^ JaLlUl ^-ua->J ;jta.xj*_4 ^(vector 4.-»" a) oL^Jlj jl J_5ji <U « Us 

,4_i_i1>Ljj 4 -t j ts*i f^ j)jljC^I «_t^ajJ 4j_j jj-iiaJ I i— 3jL«-tl j^Jj j )i*t °i I j iLijIJ L»_ilt" 
CjjLS^ jjlj ^jj-^ 5 j ^<tl 1 j nlj^fcj (jiiJJ 1 <v j *3 5ji-j-aL£ 4_»-jLaJ Cj^Xi aj lj-^j 

til] j ^a (j'ul^ZJI i-iLO L^j Ci3j-C. (jjjJI gJJ )<ntlj 4_i 1 luULLLaj^^'TI t ^J ' "^\j ^ 

jjfc 1 " (j^> . Tjl—aLi^j j-^jj (jjjl— 3 ji) j j ■ "l (j^jl_3 jjb liiil Jl (JjjI ail 




LiSJULj^l 



^hljLa 4 fi r';."^'! ^jlJI ii^>Jl ij^jLs jjt j-jL>" ^jJLUI j| jl^j Mj-p-lg -j^ 

SjjIj j^ i *• r t *i i n t, I jjJj-^SLII JL>J,I jLli a a t ' _; ^ ■_' j^jL^ J-*J '4 '" ^J 
Cr^- ti^ J L>^ J I?-W VJ .Sjjljjl JM^ (j m jt-iLj*H u Sj nil LJMii-l 4_Lu_i/|jj 

(j^-il^ — 3 4 — cl j — us (j-^AJ 4_ij *jJtl J[j oj (jl (j-SLnj 'l-K»J — t-sa s*JI ^ »-J 

4i£.LiiJI Hjj-nJI j> 1 1 1 Vl i " L> La|j iCj^TL>J,! *L tVi inLi L&J 4 j n. _iVillLajM, $KJ\ 

.CjIjLuJIj i~i! '.-»■ .Ml ^j^j 

Iaj . Ij-i JS^ fV5-<^ (ji ' ^ Aoo a L«J I ^i 'J^j '"^ J r^W^ c^j' u>^ *— sj-^j 

■j ^ ■■■ <* p j^ hi a (_yLc a| Jua^/ 4jIj . ^L*j 4_3jj^ija OJL£ (jr^^ (j-uljJjJI | j^— ' t ' 
il.ll t j£- S^j-aLfl ji^Llll I JLA j^JS 4^vLjj5 CiJL£ j^^lJI Sjt^iLljJI (JjLlji^JI i^joIjLj 

vector calculus cjL&jtiLI ljLi^jJ 4jJu*J,I j^LUI ^ ^ . 4-ijIUU 3_*^lt 

(jjjL^JIj 4 j i^LjJI i-iKjlC'tl (j\_i (_iJjj jjl Jjj i ii_^La ( _ r L^J .cillJLJI «Ljk.Lija 

.^c (OJfcJJ £ _ = hJ1 jk'.i 1 41ii<Ul Cj}Lua_>J, I j^S\ OS& ^iJ3 ~~ Lj3lj-«J1 ^J^ 3 *-} 
Jl **■ ill dJI j I j ^ . ^»j j 4_oj_^SJl Sa_SJI /jjjjlj SjLcj (jl&jaj lx* J^j ■ "M-fl jjjLjj 

m^itj)) {j I JljL>- : Juul (j^iai- Jj^m^La *Ja3 1 AlVj 1 A~\ ^ ^jryaLaJl i _^$ 

iJij*Cj «ether ^jjah) jjLii (^a t-jje-Otl 4 <i ■ j n_i ^jJj (JL^a ^>jjIj coj SjLLI 

I '' j;j .f-lj-oJI j^] j j i ii 1, 1 (Jj^Ij (li!) iCjLjj^jJI i*ij-Ljj "(JLhi" u' i* J^"' "'.' 

iLj^Li. (Jj-^ >r^^' • L*L«!i (^Lii. j_jj>U ^Jj^J jj_loj (jjj .>-*^l 4j jjIj 

J^ . ^yjajtaLlilt JL>J,I JLilJl j i mil 4_uj£_4_uJm4Lw CjIjLjJ SLljiJI l^jg) i *• - y 
JL^JLI -Uj UA- i4Jjj,| Jaj_i^>J| jj-« 4-gl ifi~ a 4S i r*7i 4_aJ t^_jJ J(l (Ji-1-i 6(jr" 

Jerome (jijj ^jm—^. jLS L*jj .oLoc-lUI Ltj^i-c. J^jjj ^1 ^j j<tl 
jlsj iUi>. jLS 3J U^ djjjiL jjuj (^jJI ^Lull I Iv^j o^jf (jJJt jji Bosch 

J t. , ,. kI rt aLSj .ajLilj ji j3i?l ^JAJ 4jLii_2ll J^LiJJ— i-uLi (Salai- 3jlai>. ■ t ■ •'■• 







k±JIjJI (jj_jLoJ1 (jl «JaljJ1j , 4-t-gifrT (_£J (_sMj^L> ^jSLI i4j mhM ii ajj^ qKW 

, I j , ,, i L-»l ). /i "iJl_3t-o j I iJiJI Jl^jj > h t S ' * ' -■> ' 4—ajl-inj' 4-jjj i^t ,—3 (jLS 

(JLjE-a (J-Li- O^^ *^^ O^Lh-^' t-t>ijt iJJJJ>J '^^ L)-^ ^' (Jj j i .i S La cLTjiJLjj 
(jj-iLi (j^° U-ri-" liJ-* *- r J> "' Sj J . j j t ~ a ^yjj^S, (JL*_i) (JjjJa (ji ^ i ii j Li lian 

. Ljj^^i VL?=j3 ^ ... ^Ul ;;i I JLaJ.1 ^^ja j j»-lll ^-^ 0> 0^°^ ^-'J-** - t<~<-».ll 

jLj_j» *jjj| ,_,-■' lUl'.ll ^jl -> n I T ^ ^C 1 1 j, \ isr\\\ (_1C (J^j- i nSLa (jjliaja 

^f tjA.^-j V 1 jut jji ^ fui>J1 (ji£.) « Displacement Current iLvljVI 

jjtNia jVpa 4_Jj LijJaj 1 ij LlJla t^ ir-i «tl till JJ iuj^atill L-Sjij-liiJI JIa <_ya 

<--j I xJ 1 ■-'"' *_' 4jVi4jLjlD ■* 1 j« i~.l *. ^ , ^~ | j dIaj Cj 1 jj_ua_jJ I j ,<t-ijl> L_il I 

did-ll »_ja 1— ^j! — «(- j " JaLli "J[> J ^ " (Jl ^ill Cj^fjl > a ,_jl ^J fl_i^jJJ 

j»iJ.5"" L^Jl '.&£<-! i lit jjjl ^j-lLj. j^^L^j ^ j ii "" (jj-^J *4_L^-J-il -s* — a^l I _j-J 1 tJJJ) ■ -^' " 

J ^" ur~ a '3 ' ' J T ' ; ' a JLJ " " Q-' fc .' a (J a j [jJ 3 f J ^^ CajLS I j} J .' " "' '" 

4JLolj^ (_psj_«j Jj-A e^- ^J^-^-J - N ' ^ 5 ii miT? t,l 4 ja.Jjj j o*^l , It C I j-aj 1 
(jjo /j5U . Lljl—j—LiaLjjJl a f 1 <j j ■" 1 1 jju (j^iiLa i Ajl . „~j LLul^Jj SJjJl^sJI 
(j-a <U3 Laj -wjLllII oJ-4 ^J <Li ^jl ,_$ JJI J- Jj-*HI (jl J_>o t( _£^i.f 4_J3-Lj 
(jIL>- ' »_;« ' Jij>- j^l 4-aSJl 7c^>-lj y££- PTAS^*- 1 3-* "°J) "^-j ^-i^"-^i ^- L *- a ^^J- 1 ' 
(_>iajj ii") jjja Jj 'if [j-SlJj i lj.,J 7- <j\-^ fj^l jj "r T 1 JjUJl . 4— CJ-"jl (j- J-lC 






LHJWUJjaJI 

»jLitj_uiJ 4JSJ ^jjua^il 1 juA (jJl IjuLz 1 A "I t j»L*JI ^ Jjj ui^La Ji-ij lj£i>J 
Lr^J tjljl— uij (J-*-j° J^tr^^ ^rul-ill ,jSj C -' ' LaujJ 1 a \~lss-jj I -t- g i a 5^11 0J-A (_yJ3 

(jjfc (jlSji <JS L;l _3 (J3^J (J I cA-oj ( _ T lll mcL. j tl uVI)) . sLljtJ 4 ^ i>iLj aj_4LLo (jjSu il£j 

SJsLL ^iu^ULjjlU jjilil >^*j L*lu 4 3_3LkJI J14JJ. <Glj j^, slsLLJI ojl^J ^^L-uVl 

Sjj^JLl 3 j<j aLujJI *_aLil jj ;U" (jiLjJ.1 (>«-3 .^-SUaJl ^^ htj (o^LaJ.1) 
jJLS - ! 4_S^_*_a jjj ( j_a (Ln^JjJ J« all (jj» lt^- 1 ^ JjJI * ' ■ "J ^jjiaL-Aj *-Jlj_£.^U 
J>j j_ii jJLt_iU <_5o_uj La I <'"• '1j < I < "l 1 .J jtjq 1 tiSLo d ' »<i ' La aJb I Jjfta . ^ ■ ■■' " ^ « j 'ht 

lj^jIs ^1 JjJtiJ! <Ua.rt(l 4JUl jJI SjjMjJI iA Jj>^U jaiVl jLvJ^I i Jul jj 

a/u,.,^» j ^ L£ 131 ,a_jg,,.aiSJI ^L^l t>i ^tLJl Jjl^I .*l^ji J*. 

IjuJlsoj (S^Lv ij_JaLj 4^Su olj f4JL>Jt ^JlA ^ CjVL>J,I) 4_ujLjVI Lj-aiALLa 

^gj^- iL) jj BjjJtjj *Ll4Lo (Jj» Ltl^j it) i^llj. 4 j (ViLijj "Ijji^jua r^j|j^.*if JaC J^-ill 
JJC J t nJI ^)_a (^jVl JL^sJI IJljjj Ilj*jI iililj JiJ-Sj . Jj^l (JJJ-^P fj~il 4_La_flLil 
. ■ ^ lixoLiijJl j^a ^jL2Jl Ijjll La (^yJJ^CJ 7T jr^ilj 1 1 JljJLt>. ^JjL* ^Jljill/ 
LjJj^-ij^La Ci'ifjLija (_yjjjjj LJili. (j-*^J l5-^1 TjuJ,I t ^_c Jjj-4 (JjLu (JLljj I jj 
if\ j 1 ui.l^H tJr^-ijL^Litl 4 «j1 la ^^fl Ja-.|j liJLUkj . Ljjlii Cjl/jLJLt K—lxscj ^Jz^ujS 

^4 jLl^I ju3j ^**-* R. Feynman ^jLa-ij-j > jjl m.-mj 4j) ito^ i* ^ -- f ^ 

■A-l^J 9 -jUb ^J-**^ L^L^- t 5 ^j ,„>tSJl iljj-^= ^ .JiuiJI 0- 4 i^J^I JljJI IJ-ij J1_>j V (*) 
dJj .ijjjLjJI 4jj hill ^ Lj_LiJl ^ rjLi ■ Ljj-^JjXjJJ Luj^jLlIL^ l J * " ,>o jjLi t-Lj-^i joJLi^ f* + ) 




pOiljiJIiLiLuJa 

■ (jiii jUl ii ajj fl'Cll JL>JLl Jj >' Jj -a-" rriU (>>5 4JLj <j}-LLs j \ ■> j ^jj jJ-Vl 
Ij I tjSlgj 1 1 j mi ^jail ?-^lj (j^ " L' j l*^ |J *"' (*^ 'tjdj ' nSLq JL«J j^a 4J1 (jjJIj 
t-^Ls 3~i Ml tjSlaj "i/j . 4jjL*J1 AJULj J-ualjjJIj JLaJJL 5 ij t " 1 11 a qJ^VI aljj 
Jul! .4 _i iXbpl 4 tJJlj — ^ojj^l\ Jaj-iiJl (jl^- — 5",1 .* ,,. y J\ jjjj ^jja Lj^-LALLa 
i «. Ij j j rt II fij q (^1 LJj^Lo \j_ualc ^jjtljJI cJfljJI (jS 5 j ■ *•" t jj ^ 4_iil) Cjsc-i-l^\ 
IjjLJS _j-xjJ_jJ3 (jLS Ijlj d -"'^ '} J "^ tj\jlj_ol! 4, j-a-j-i ^ l) l 5jj i^ll . uS'a i-. , „ jU 
*-j ~'J (jl (jX^J I— ail "i " (j^ I— «-d-^ t<t-J-Jl L-flj mi I j q iL 9 i^p_j_u r'j— iI2> (jr^- 

JL>J,1 (jl (j^a (j ii Tr*i 1 \ l^I i ^ AAA aL»jM j_3 J>J>-A 4 1 > rt J l-Sjjj La J-*-dJ (jt 4 iS 4J 
, ^ j j >i H Liiajl ^A 4jju j — t—iJu Juj (jl t j^-oJ (_, MMJaL'ui^ijjj^N ll 
^, ul (j-jliC XjjiLiJl (jj^JI j^jji 3j_ij>- il ClljiinU oJJt> ij3 imJ^>-1 AJ^Lc 4_hjj 
,*jt-»^ j^\ 3 alii. a . 1 *■ ■ ■"'* a I ■ ■ '"' (jji JuJI " * J - "'* ) ' ■" ■ ' (J-tJ (_2aj-u ( _ ;r nJLll (jLl 

jLj SjjkLsc-uJJ jlil i"i ml ^If L jiaA_J1 <jL? tirjua- i Ljij f dj^mill (^J .Sjl^^^JI 





aIiJI (j^ .cjL_j — tisLjjJI ( _ ;r J3 jL_>JI (3-j — « — *J1 

j "'.'J '-^ **- J-^J " " ' I _i ' '-" 1 jj ' ' (J 1 1 i 1 " CjjJLjJ] 

A±& I £}\_j 1 JJ-JlJ I J (»J-* Lit I pj IP (j-2 I 1 (j " S ) >- j 
(_£ jjl U il ' n Tlj ( 4_J_i_i_S_>J 1 4jJ 1 I fill (j-JlSj ; 

rc-gJ T (j^ tCjl j iVtLjJI Q_j J ' **" "'J L>d> j ' >l l Ji *rj 

llll j'l I I I I I J j_l (jj.1 (jjl 1 g_jJj_l/5 (J^ I g-ljJjJj 

Lfcljua f-Luj.1 jjl .CjLxj^iLjJI <LuiIj.1 (^3 ^JjiLall 

JJ La ^j_j>o jjL^JI i U j -»it,l-S" jj-^j il_fl_j>- j-aLj 

<LjjIj_£.V ' **J i^ -^ j i vl jjjiLlJl (j^a,aj ,(_)Lt3j 
Lj^ LJ^jl-^- fi fl"'lj J**" (j^ 4 ^!-^W^ d J *.' ^ (jjjLaJjj 
ixLall (j^j (jJtiiuj <jf (C^Jauj (JiO^^' iLbjUi. ; - 1 > J -" , i 1J ^-^O 

iLu oT^L '(^5jU*JI jT c^APlI <j-* 'j^H ; j-^'J 1 -^^^ 

aj_i-j flillS^&q *ol i uauvJi ^— )1 — ><■ } 4— ^aj 3 : . , , „ , . 

^L*-j> t4 <i r .^JllI J^H^- Ifr^ g Vm iOl_j_tlsLj^II ^ : Mjti 




j*Jl_c a\ — ~ *l j^c LU 2 -^ j .i; a ^ t | ju4 «_«j . »1j_ *J1 ( j>l_£.j jl ■ ■! ^j "<f 

rCjrt t (ji (j-"-> La £_7^> J (_7^ ' ti» J"*LJ"?" J (jjjiUjjI ^j-di La (jit ^ jjiIiII i_3a-u 
^-!JJ ' <J' ' ^*J-^ '^dJ^' ^A> JL ^ i U^- > ^-Sj-*-" LiJojIj . <U9j_ai,t 4j_^iaj 4_jic 

. 1 ~ 1 1 . 1 >i 1 1 ) 1 1 ft i\ 1 j) ^ j '^1 ^ L^jb >> i cJ^- 3 " tl)^ (j^Ai^J j . '*' lj ' '^-i^-^Ji 

L-fljjja . ' l>" - '■ ■" LuiaLl LiAJ^a O 1 11 J a . jl . .."VI « 5jjj rKl] 7tL1j <Uj_a-i£XJl 0JL4 
*JL* j^i at 1 1 ..I . ..Vl ' rt» .%>!! 4_LaAjj . 1 J_A jjulj j^~\ 9-fjr^ {£\ {j£- J " ' 1 1 ^j-^ii 1 

dljjj 5-jj 1^1 t. j ■ ■■ A"i (^jJt 7t^Lll,lj jLSLa il L_ul ». 7-jJaj 1 gjf 4jj1 all 

a Vt* ^ J L_i_jJLijj I i ' ■**_'* ^ ) 0) ' -^ m (j^ 3 l>3^) '- ^5 -(J 'J * Ljj^ j '--^jj '" j ' Jj I 

I JlA (j I ^l >. (m£j_».1 >jl*-J 4jjjj_tis Dj^ L7-"' ^ ' " "** jy-iLj-OJ /HJ_ALflJJ 

, 4j1c jji La (jrlc- J-^^l <-Mj-*J ' aj.-.'a , | jub JLt>. LiL-i lilLgJ "i/ L_La.lLaj 

^> j * 1\ j j * ~n 1 4_< ii jk-JLa J I ^ M — - - -■ 4_u= Lj- 1_^J 4 i i » a La La j I (j I Lb^_u Li 
j t mi II 6j mi r m^J-^-VI lIiLjJ! (_jj_je_ii (j| 0^-°J J-* . 4JSL<jVIj 4_Laj^/l 

(3l>J S-jJLoJJl >L)Vl j! k_J,jV| jj'^ j -^ 3 «mi iII 4-^J^Ij ^*^ u>^'j 
ji^l I *'j j ;"■ i_sj_ljj Mg j ■ 1 1^ 1 1 j»L3j2i (j i LbjLijj sL*_atj (<s-^3 (j£L<jjj S/<JLiJI 
Lu^/lj 5 hi ; ,.,tij a_*jjVlj 4jXi" oj^ u^ c * .' ' J '-^ 6^J *LaI>j-" [>« 

3 "i ni.1l ;2jj» (j-^^ L^l^ j»LSj^/l aJuAj — 4 t in'tl j) 5 mi ^ ^Jl jj^a AJtT j mi f 
mJI S^j^t- mi (j; V ^(^jr^u Mgl j-i^rf ■ JLa-^lj tLijLajJI (_j-^ "^ I 1 'J.' ~ 5^ iti.«Jlj 

O ^ ' * 1 ^ ^ ilrf^P' Lri.3-2^^ 5<LilliJLI l)J-^' f_J>^ Q*' "'. 1 ' ,: 'i^ii- c -?' _^-JoLn^)l (j* 3-ij S^ i'i r i_J^v| ,j-* (*) 
■ jj-aLS-ilt j i I'i.Jlj I ■, i j "j^^l 3-ij LJli j .ijj_cjJl (jJLc.^1 4jj i_jjj_1jIj lijjLlil 4_ij j-J^j ■ ^ \] ■ -- 

^ 1- 111 j. < j~ i 1 1 <LjJ ALlji.jJI djq_Lj>J t l J^ljjj '^J-^^J ^ 4-IJ J J i i i J i n J. ^j . L.l I ■h»fj_2J( 4_IJ {J^-Q^J ^ i a j 

. l(jUa.>ul] i_ojLU ^i museum iaJS^ -^^^-j^ Music iaJS ■-■^■'■i Muses gs^" 




'k .< . ...IK l | .". I ■ ,j. l ■ .11 

p-M-i^s^t ^jLulU,! ...Jill jf 5jj|jJI Jjja tdjji a 4-U-aJUjk JISjSi! 4jjiL>. Lot 

Jj_i__J [_JLal.l LaJta qjjSj (j! ^J-oLSJl ^ '-*■ *'t I 'k»^ a (_j.il! SjjIjJI _jl j)_)LajO __fi*jl 

5_>j jl>- j-±£- LajIjj i(j;j_>iVI JISjjiVI J5 lj r^i'qj *^J1 (_^>- i4-*ljJiJU (jj^^l 
aL^jLj JojjjI <t__uiji^j JLhSj jj « ii< aIjjJI (jjlc <l<ij jL^ ^<jjLa mil <*Ij-^-^Lj 

4"jn (jLj LjJj j-C-J_) "JLJL^J jJjf iJLiloVI (^ LjLp-1 aJlj^j t_JJ>C (Jjj 3 • JI^LijIj 

d ^ I ■ " * _j " ■ ^j 4jjljJI *jLSj( J<r ~. t ( j ', Uj^ ■> l- I'v* ' ■■! j 5j_)ljul » j" i (j? tj-Sln-i 

t fi hi "t ^1 1 Jj* j *\ j_n lIi^j i_r\? * ® J ^ J ^ f^ I "' "T I (j-^ 1, CJ-* ^La I in 1 '!■«— p 
(j^-S- ' J "'^3j (jS aj (j^jJi i4jjlj_ji,| j"" ■"■ " ^ - ■":■! aljjeJLuil ^Ltu eLJI (jjiJLIa 
(Jois (^U _jjl_aj _jl_l 3>j*-ijj f-LdJjl _j "I j »i1 tiiJja ' ."J ' * " ' SjLjLa r ^ 1 ■ ■' (JjjjJeJ 
Jjjfc. j j jj • -■ ^ 1 Lj ' '"' -^ I (jja jj^ ( Lt-LA-'w I JLA (jjt Liiljj . 1 ■ ^^ (Jla (J^I=> J L^i^ 

j<5 JjLajl JLlLLLI i yc 3j_l4_l1JI d *' * ^ ) .' J1 ' L ^-^J i JUljI CjijLt>- ' " 'J j **• ' "' ' a * ^ a 
aJl4 (jji~i- "-^fj 'OJJ "^ cr^"' <^^ t-flj) jjiTjJLt jJaLjil (_. It- "j (''rj >■ i4jjj)jjl 
^Ljtfl '"^1" .a I LU Ll-lJa LjJ I _jl Jt^J-ll [^ (jSJ l I t^ J ■ "^ I 1 ■ - J <_£lj t^->- 4_LAj_jJ,I 

j. iii^ V <j| J^jvJLl (_J jj\-£. b_tAJ I Liilj CjjjI 1 <im ->■ 4jjjj-iiaJI 4 jiiU Ul iJliljJil 

3 -j * t — J - i * 3 'i>^ (*i9— ^ r" ' 3~* j o! "?-i^' j ( j ju _i_Sj (ji (jAjftj 

'?jj j '''tl tjj^ (jjiLjujj ^jj t^> '' jjljj^>- j j ** faj^l jt-^JLl ^_Laa (_3Lul1^1 LJj^ju 
(jj» (^1 i [cjLcjjIjLjI] SjjLijVI ^jL*j]l jy^>- (jjs jj-sliU •> ' ^~ ^ jj mj LjJ Li^jj 

Jo-j-flJI J i ■"■■ Laj* /\'s ^ ' . ••' L^_il «L>-jj (_IJ 1i_L^ 4_ij>>.j^45 ijl>- tG-i j 4J!lj»I J^Li 
(j <n>i ' j 4J>^ iCjUjjIjLJI (SJjIjL: _jjs Lc^jm »l ninll j|jLC^?l t_flLii^l jl^ .(^Jul 5tll 

flj-LoLtA l^_ul!^1 Jl^J iSj_L>Jt ^j-uaL^jJt xjLuJI jjiuu _)*2JLl (jj^ls^lfli <-3>-C. JlSj 
CiiL La (jLcj-j-uJ . jljLCifl 4-l^JaJj d , m. t Ijll j^a CjLIAjjJLI (JjJ I^H^ 1 JJLC (jJJ^u^jJ 




pT.ljOl Xn...lO 

iLjJaj (jiLc 4_jl V] Ale lJjjli Vj (Jj i iC. \\ ^jjJlxST «ja KjiiUI tjljt CjLxjjsLjjJI 

.(y .J Y\ Y - YAV) (jji.jLiAjSijT Jja j (j^iil 
cjLii2LlII {jc *jj jj^sL^JI jjjjjijJSf V3^"^ o' *t-±^ ^'^ ^ l£^L^ isLjJL>JI 

J j "' V (_^iJI SjLJ-^wjJl d-T- -vJI r>^S-J |j-g.~wj ii^J^)— ill iU (iij^f I \ \ Ti J-jO 
("it « 'wl > 1 4j^-ljj V| <jj^d 0' i^H * iS^' L? JJL> ' n * ' J^-^ s * '"" "J t(_>ii>- J-I1 
• JLvSJI _jJtJ aj_*itja (jL-j^u ^^ u3~ '" V CjLjojLui j-i£- L^-iJj J-i-taJ i^jTi" ^ 

diljj i SL^JL ^ i -*t.t oj-iLw^M (>jla J^aj *>^^l (jjJa^La) tijIjjLtJi Lj^jj" 

^g "la jj -*j I ^JLa jjjjt j . Cj I jJo Let t lii-pLa ^^j Jjj — <s — c J-aG CjIjjI — sJil 

j*^A.II l jc. (jjjjLji^V 3j_j_^_iUI ^ n l... tli 2L_Li=L>JI tiiij J"' " j4_j_cj— il! 
cLtajiij >*{9 ,»j-L*-a p i J" ■ -t j| aja Jlj*.ij fj ""' ' " " i-Lai. if J J-^jj V l^jjlajJJ 

i^JjL^ i u 3j^ ^3 d" Mfl aj^-a; Lll jj| J^llC-I Cjj^£.Ll±3 (jl ^Sjj-jJj .( IjLiI jjLlSIL 

pjj J_i t " ) (jjt '.Sj^JI a Jut Jljj ^t . ^ a ju^>.jj V <Gl IjJ SJLcl ^jjs>.\ jjfj 

4^g,t (ii. a ^_yjaj 1 rt"i . [j-Llj I 4_j— ail ,j *^ "' " t ; J)a_>.jj| LajLjI Lqjj ^^JJl ^U-a-l < n 1, 1 

(j^itj ij tm\\ lLUj 7-jjJ La^jij LdJ JJ <bfj i^Llw "iJ (jlSU.1 0? L*j_jJ-i (j-ij-tlal 

aJui dal ?i i d | ^l^if [j^ ^J-^' J-^- 1 ^-^J ■ '''J J"^- ^H^^J^jj-^ Lila^fl <4_^jj>- ^^ 

j, ^l^~ (ii d_jLiAJ 3_Li ,a "> 3jLJj_C 7C-jLjJ CjjL^ Lo 4JLsJI aJUfc ^^j L>^J -^ it '"tj 

. [ji"it> il ii 1 aL-ma t~jlrvt,' Liljj ^*- >1 iJ- i ^'-'*' O' 5Ai* — -i^f-jH 

4_L^jjLiJI <( jIa_aj^Jlj lIi Lojj_«jJ I j i-il al, ,.t,lj i-il _i ji. l . T I :CjLu3ljJi3^l pljJl (j^J 

<Lo_l OjSj (£jt ^ j^" ... ^ j ^j\t '^/^^a /jl U.A. ^"i 1 1 /_«_>.:■) ^M-jj) i Ld «j MLflLLa JvLj. 

L^j| ^j*--.j " -i a <> i i^t a ^ j a tL^l i ■ i L. I La I . k Lfc^JLu ^ ^ j " ■ " * '^-> ^ a 3jL3>la (Qaii 

^jjJI liillj I (_^>-T .jjj-^a^ i^i cjVjLtuj jlit jJi t j • ■ '-^j (jL? jJ (jt^s* i43jLLo 

. [(jLaJ-^^oilJ 3 ill ii I M J_^ii [jii jjjjLjJI lSJJ In r ii V I j i^ull j__3 jj^^JI J^L I fl'i L(i A 




VL .< .,,,11(1 1 CiLuoLijJI 

li W ~- (jj^JjJLJ fO-^J^S i 4 a 1 m t, I jj, 1 i^m >L*-3 tjj -i 1 ' -' ' 4_uiaLijJi SljLJJ ;ja_<Jiai«J 
jj ■ """ ^^ i U S ai . I j "i f jj £jja LuL>- SljLcil . 1 ^ rt" i Aj , ,, 'a iLdsjjij| IjJ Ajjl 
l1)I <il i ritilj oLj^jJljJ) (j^J l _ T cljJI jJLaJt J i^all 1 JlA (jlj-^A AJJ u^jjjj i<5^ J 
jtl 4 i , ii_jj L Lai -i"il ^1 . ,.t I Jjju_a (JlLa LaLa-i ij-LaJ J-*- 3 CjL_l£jJi_iJ1 (j, l.i.o ^LiJ 
?-j_u=>aJI SjL-Lj lLsLoj^ju 1 j ■ ^«' . 3_UJLc -IsLtJI Cjlj L^jI_B ■_; .., * tp>.\ oLij^-J 

(_jjjJO MjjS — (_p3J_OX. (jJ-M (jj.1 (JJ* 4-^J>J1 sLoUaj 7T_." L4JI ^jl t wCJ i5jjL-tfJ 

(jja±j »jJS^_U ^^jt lO"^*"' ^ ' O^ *^J-3 ■ ■■"■" (LjsLijj^o (jic JaLilll ,_p l^vJljJI 

_;-^9 1 'j-i^ L^ 1 P-JJii'-n tjj- 1 O-^ Hh 1 aj-^JJ lZjLIS (JjSj jLSj ^j^k-VI ^liLaJi_jjLlJ| 
La (jjjj Jl_l£LjjLj tiiXJ I juh r"J-l=f t. Jm^ l_ 3j_C t "^ Lj l» Jj_/s La *.(j-ii <jc J~i-*^ 
<LkiLSj (jjlc J-" 1 " a (JSliIiJ *JL La 4JLj ai_3^_» a» jj ii"i.,( nil dajJI — «jJ_L_a_flT 

SjLc i^jLij^jlIl Tjuj .iaj-j b„L*_a <L-3 j_p (^JJl (jjL-tjJlj i4.5.jJa.l ^LAillJJ 

(_y» ijLjJLcl i-lil j d j . ... 1 ; * (_3jL*-^a irm-Sl^j j4_cjJLiIl jj_jja_iJl r I j " '' j 
& j U ^ 1 1 ] ,- ( | ->lj 1 aN| j 1 - » I V^jij ~~- 1 1 j jjijJJlj 1 * 1 1 « 1 1 >. 1 1 j i">l *IM| ^ ^ I ■ ^» ^ 
^jj>.^I ■"■> j''— 'M (j-ajL-ai. (^JJ (dialSLlI PjJaUlj SjjIjJt c^U'IU [5 ,^ahtl 

I , „ 1 ,„1 -J j'« -i i_3jL*J,l cj-jL^ (_faJ,l I J-i (^ 3Uj ,,, 1 cjLSj-j^ (j^i 
5 1^1 aI ;1l pg USJIj .-.I 'iljU ...Vlj cjIj^JIj ^-3 U , „ 1 1 flu . ",t I oL 

.Sj'Cl.iTI ^L-ajVl pjtx~l 
j_t£.J (J-3»L3 jjj* La j J 5 j L l j li^fl aIc jj-AJ tt-Jl mi >JL ^JjIaJjj La ^S La| 

ij-l^JI jM_ui ^j (_j.iT 4JT (^1 jUioVl ir.rtT L^Mie-t L5_ui J^SJ ^ ( JjLi 
(jj_SJl (jLJ 4jjJ I'C 1 n^l j^s (jiLc (_$JJl i^jjiiajLajJJ {^t Jj-aj Ji>i lillj 
,>Lil3 Oj-a-C jj^Jljji (__,<>■ ^ 4J?j ijji--)' ^i d ^-^ ^*J-»J ^ ..jJ-iiLjil i±JLxt! 
J-iS ^Julj ^l^c- 1 <-*j-i 11 _jiL *G] (_£? ; LaJLj oj-J^n (_yi j ^'^ (j-Ju! lt^- ^'- )L= **'jJ 
j-tjC- ^jnU'iLajjJ (jf t^i-lj <*jjT 4_<iLc: La t ii i^i'i jj^Vc i$jl\ ^L (3jjj jl 
( _Jjljij Qui ( 11 'hM dJJi (JS 4 1 1^ ■Te-Ji . "j 1 *~ (JjJljji (J -lL»J S JlX 4jj1 (_ya J-JJ I 
PjJLi-l (_$ jJt j_4 Lai « _a ^Lil Luj . LaLa (_juL*Jji *l-*JJl jj-alajLajJj jiif 

^^rlll ^aj>J1 JyJ^p ^_)Jl (_)-<u Ij-j-aJ I i^> ^»- .", Jjjfcjj jji J (j '-II jj i'°> j ' -^-^1 





(jiiJj .aLsjVI dju* ^-1^- ljLjLuJI ^J>*J (jr^* jj-«^l <^LLj JS" pfj i4_<m>L<i 

t^jjJl 4_La>JL)=] j ■ -«- 1 1 ^ ■% i ■■C) ^jj^j iJill (jjo 4-J Jl».| jj_u_lj /t>lJ3 iAJaSi La 

Ijla (jV ijjjjuI^T sLSj^-Ls ^ If <d cjLl^jjlj *-^>j [£ \ i I Lv^jjli l5i ii i *lLu>. ^1 

i j j -*j'~-'^ 4_«j>iJU m"i1 * i^»jll» jjja <4xm%^ (j-° _^-"l O^'rr — s **"' c A3 ' "J 

jjjj^^l I j a 1 ^-1 . ..I Ijt j}\ Zj?* tt <_-ljJL-uVI (Jj^fl-J MjjJo j-j- > JI jJ-LaJi >>-Lj 
(4xijJ| ojL4 3_iJjjJI Sj 1 , Vt -^ 1 1 Llt>-ljl JUU La (^J .;»LJajlM (JJJJJ o^ U^jj-Hj 
LaXi-a i^jjJI (jt^*- ^3^ i'~' ' "*' (J^*^ (j^l K ^rh'J J -'' >) (* J^' (JLajtZLul i_£jj- JtJi^ 

j. j. »r t ll ji dJJj ( I_4J>L<5 ^gj j -*JI ^jjjjlIJI (jL£j ,5_-JLoJI jlji_c.Vl ^l>i-a-l 

(= i - i + JiLo tdiLa^Lc. j»ljit!L-uLi) (*Laj^l ( _ ;r Lc CliLiLiC: i_L*Uj i^JJl (Jj-tijJI 

J ga-ll C i " iVt (j— a (j-jfcJJI jjj>uj <J mI ,,->l| -~>1 j| T«tl ■ J <*■«"■ AjLLij LijLalul 

dLic ^j-a ^ i fir (Jjl4J jLlL»-I ^JJ-u (j^ 1 < ^*^' ^i)^.^ I o 'J.' '*^tjj (j- 3 lP^ "^ 

L-agl.a JLi ^ **_aSJ1 ^jjjjJI (JJJ.X1!! . Ajjj f^aJlj JLj_>JI (j^j aLS^L«JI ^^ic 4iaj 

j-A ijufc ,J_& . i " i T j 1 1 g-j t^jJl (*J^Lo jji I a jj nj I " L -^-t. AJ^Lc i^^yii 4 jj 

j»Liial (_gl (jiifljTi ^^J-j' t4jJ_^_*Jl Xj 1 . U -^ 1 1 WJIJJ j^ j-i^>JI (_L*->- t^J-11 ' .'.' ' nt' 

J>L». iLjijji ^ LiiL_i_ilaLjjJl cAij Lq-U^wj .tUfiq ((jJjVl Sl^joJI cj*^jL*ja] 

=L>.jjJI ij-js "-l)*^.lL»_*> (_L>J I 'Vjjin L-iiLjjLjj (j|jjl_£ lJujlI^I '^ i^« j'tl j in r 
■ 2jlj-j-*t1 jIjjlVI Sjji JjV '--'a \j.^ J JL4 jL>oJ ^j .4jljIjJI 2Ls-j,JLll_a daJLU' 
(jiutj (^J •« ^ — » JJ-ji! (jjjjjJlJI jj_^>JI jjfc l_^J j^lt^aVI y-jj) n ill <jL? J-^J 
(^ ~ (iiJliJI ^La-jJlJI (jji jl) 3j jj«<~> ibLvja J*. ^J jLnji Uu> iO^LkJI 



USJI OLuaLjJI 

Jj_j>. ijjjJLl (_jjij_iia) qI j i>>L^j iJjLSjj (j_±^JI ?«ujlI a Jj ii i 1 1 ^ * j .* '5>ji 

,l >■ . ..-fc.tl aL«J £LjjIjL>- gjLllf.l l_jJLL^JI (jj (J«"TJ L4*l 

LuJij . *Vj ~x . * * Liir tt j f s\ "i I j-uij i^tl jjj *.L>. t ^-j^i ti «jLuJ) ^jj-ill iJ ^s 

i ^£ i A j ,,. a ; j tl <J U ^ '. 1 1 (_ij_)_«j ^^^ 4_j_t±iLtjj V! S^SliJI - Loj_3j CjjLSoJ (J-iia_ij 
5JjL«jj Jjj/ia fj£i i^j 'i i ni l ?r Urull (jic ( _ J JLse.UI LaL^j JJ U-'n aJj-Lp. .jjL»uU 

(^i 5jljj_c (JSLui^o jj (jSLcj 4-lj^iaJI ^j ^ i .sLLsLdj cjLjjIjljwJ l_^_j_aj_j_tji3 

gt ■ j '-^ i "ll il i -;->- -J I 4_ulJU^JI 

» jlVl i n't J L^-l^ icLujJd^JI 1 j~«t-»A iLaVI ^Jl d^M-uilj Sjlai- oJJj CjjLSj 
^J f«J i^ij >■ nj-oJL-JJSl £-J>Lla 4"i ibj_3 ^ JJI JJLaJU jLLalM (j-a ^.-il-VTi (jl 
i -il « j, " , ,.t \j A^j ',. „\\ -~j t* . ■■!' J^Li. J_y3 2m '">' ' '— * " _J| J J ' ^* J 1 (> <j a 
J)J ' "' «L»JLljS JjJl*J1 tiLjSjJI 7"Lj1 Ltiajjj . Cj LLs jjj"JL I j (Jlilj^Ulj ^j'jijJIj 
1 " ' \ _■ '"» * ' ' < f llj y_(_a — "La-lJuaJI j j i^-ll ^^i-ljl ( _ :r 5 '" |J ty* 4Ju.n,a djLjJjtjJL 
^jj| j_L^_iiJ| (Jljjj.JLlI ^jc'lII (Jf-J-^ (j^a idlLSj^^J <~>|jl ... ^ C T .*:. m (^jll 

k-ALLLI tiilj {_y- \ iiu l_iJaj I a . j.aAJ 4Lsc_C 4_fll_>- ^^3 '"-■'" j * ^> 4_^o_ui^j 

5.«.j.ila JjJjlj i_ jr i^ I jii ->. jj <i ■" i k (jjJIj «j i^jjjjI ' " ' i ■ j « < ^» 1 1 ^j^"« ' 5, > ■»■"[< ii II 

■ ^ tf ^^ d * i .' <— 'li ■— il j ^jj-jJl i^j-Lc fj-2j j^-«j («-Ij ioju>-j ^_j^>J I (_^i^ 

jj^. ^SLoj ( njS . jj; r r> nil i L>.ji (_>iaAJ (j- 10 <_r J ' J ^ ' *-^ U " i4jI J ^^*'-'' 0^ 
I j '■ ^ (j^- J JJ^ r ^' ^ f Lr* - C^ 3 jJuiSLtjo*if I i—JjJLji) j^J L_JJ-5l ljJji^ i"i 1 1 J t—il ■ tt-il' 

:5|>JJI oV-^ jSiUt J^J! c^L^ i^Lill Jn .11 ^jL^f Jki,, ^JJ 

.((Lsuii (jA/slj cjLiiiJI (Jj*L>J)) 

■ ^ " ' jj . 1 j > j_i_taJJ ajLulJI jjj j. j iS 1 1 4_«J (jj iLlLflj jJl^j *i(l ■ * ■ *j 

I *t j ' f*L-^ _L£j (JjoI^jJI <— it mi. pljjjj.1 :3jj*L 4 1 ■ n j ^_ii_£. «jLuJI (jj_3JI 

\j Ua ■» J_2j Sjj j lLaljJI (j5 J-4j . 4 I II tl\ I " I q_jJ I ^^3 l_jjj_3j J ~ * J J 1 J (jJJ_jj 

4J1 JLtl . 4jJjLiH_4 dlL>-jJU (j j J_ i ^ > -1 tLiliuJt j i r^ *\\ J J ' *"* ^ 4_<-9 fH^-ul 




(ojuIjSJ) ft n in I i 

gj1j_C.Vj ^^J^J S_j_JwVI ijjjj-J-V tJrt-j-i^aLjj 5 ^tl a « t ?>-^J S_jjj Jlj-J^J 

.j^iuft Xj-uLiJI (jjJaS) f-^^M 

tj\ fjk j-LjjI -i-ij-^ («-I ^ 1 * j **- ' I j '^ ^ LijLJ (jr 2_)j_ft^1 JLMI o^ C*-* 

jJ (_,"'"*• * 1 / Y J-A « . . . + ^ — \ + ^ — ^ + ^ — 1 » Jj-o I 3- (j 1 4 oJ-^J lLucJ 

<J£ ijj a\ L>-L>j j^^-J 1 J.ftVl a£^V! i _^ «■' *" «t I ^.j ft 5t_a|JLll <_£JJj C-lJLS 
nlj^Jt (_yJj A3-"-' J . > <i V"i 3_j_3jJ| lii l"i CjIju lJ^VJ - 5Jj rt « U OLaJSj-III 
gi -w* ' a Ij^Jj Cj Lj-1^3 Li jJ I Jjjj ( rtjS '^ j If 1 - '•'• ' >ij iJj teGV^tl La *-3*.\_jjj 

I jut £j-<s 4_^9LjJ! 3 j * J I ^jJLtJI tjlj f <i 1 1 £yc djLw^l Ji i»* i_aj_i^i -jji_a_Jl 
JUL JL^*J (^LUI Jlj in \\ (j£. 4jL>.yi oJ_4 ^JS hJjJLlm Ljj_£j . J^a—ill 

i(^_ujLi_ijJl 1,^ jl[ (Jj-*j Lcjs j-ii^i 4-jalj i^i!l ^J[ (Jj-<y ^> 4" t j jUi ^^j^jIj^JI 

j jr flHll lJljS Lj-'ij i-i^J * ' J 1 - 41 (j^ J^° i * ja - 1 OJ^d L^'f-p- 3 a I j < .» U j_fljJ LoA^L^ 
I JJL^tjo 1 J ■■■ -^'i ' ~ ■ ' '-^ j ^ i n_L^ jjil ^j-Luij itLnlj ii^^L 5j_c. (j^»- i.yic- <Ji>- c -^'' 
jLll jl a~j a jjLlSj^k. *LaJ . Sjiji j j ^ i I I jJLc T lSi ^Jl a^j CjjG (jILaj tA^jl lil-v- (j^C- 
. Cj Lj-us LjjII tiJjLi-4 ' J ■* J-4J ij-iiift «_uiLH! ijj-dJl (J^* - I "i 8 * ' ' "*• La Jljv ^J] 
jjiajjg ^j^-il CjJ-loIj L-aJ-lJ i4^olj in tl jLjJjf J i h ii" (j^li>j^>JI ^jLib ^Juv] 

f 

LjiJ .C.F. Gauss (Uoo - WW) ^jLc, ^^jj-a JjKj 4^>J| cuTjj 

L_)Lrt£.J q^. j-xJLi f lj « '*■ 1 1 j-Jjal i_-i-aJ (J!oa 4iiw (_Luil! I JlAj iCj1_j JaL^Jl j^aL) 
i_^l ■ I'* jjjijLtj . jl_>o jLi d i » A * ^jk La. j J iii (Jjutlu d o ■ A n BLlaj 4jljJij 



a : < ; ...IKII.-.I_..^I_. j II 

3 5 j S -wt l tfjuh CjLjjV 5_-a^wLj CiVjLa^a j..j.i aVj.1 Jj_i JljSj . (4_lLj«3\ 

a 1 t -^ "■ ' -■ I j^ fn'C'r "1 1 ra_i-uL>- J *C mi J (<U JlJLj . *_LiH I (j L&j_jj I ^t i \ A 1 

4jLjjJLj9 ' ^^" .djLj-uaujJI (jjS 4 A< »" "ill Cli I jj i ^ "} I T La L _l " i n I ' f H ~ jIj 
dlUJUiiji » ''^-j (jl (^ -i-ljHJ (*Jj itf^-i^a C 4_4-3 i,?^ f-i.J-'r} 4JLj a J, "^ "*" "'M 
L*_4 I a j 1 j J U* - ^ • (JIS-J-uJl «-(J3j_ a ^j< ' « *tl 4a j Cr^- ^ ' * jl^Vl ^ , ,., i ij|| 
'"" ^l . ., H /j^a I gV*l i*"i ...I 4Jj_3 Qj^_i. I (Jjl_>. . jjjjlj-jjl ^ i' ■ " i ' I i^l ■!>. 
4—uaj't $\\ (^ LiJLvaJi — a JjT (jj ■ i>n 1 *> fl > Mi\ [jrtJSjJt— a ^ j f. i^j-j^Vl 
4j-flji>. it^jC. 3 :. 4jjJ CiJLS III iL)L«j 3 nh » a (jjijLc. 4jjLiLs (jt . 4jjjlqfolll 
La^Uo^ Lfcjj_5_^s jjSLj jaJ t I jut (j-t !M i>i *qj . 4 i.i aLjJI 3 a linl I J}i t i^ ^ 
(j^i itlaJLS i Vj ... I < All Laij ■ ' -^j ' (jT J41 V (_^JJ1 iSj3J ■'■^■^ i" 1 . ' "*' .' 
sLU-C sL^tlo . LL^I^itJ <SjJJ t_£JJ1 o^'j U3^=y>" QJJ ^a"^ t^^' O^X\ 

L4I0 jjLo ^ (^1 4-ljj^ijJI ,-IU^Vl (jf Juj tifljJI <1aJ (jifi. 4ji| J-i^^JJ L« 
jjt i_3j—*j 0^ (J^- 3 ' L^' Lr^ • l—alilJa (JI^J V Jlj ii t tfi i r l mi T VL*_a --■--■ «"■ 

lU! luT lllJLS 5 jUMC 11 c«bL« (5__oLiiJ (Lj^jL^j (jlij ^f 4J J.^-aVl 

(^ Jj^>- jJI $J* (jjijLc. d "' ^ ^j La J_iiif O^J ' '-i- 1 ^'' Lt* ^L^-jLoJI 5 .i i.iliiH 

J^4J (jl L$i^ L^ 4 ^ SljjiJlIA f-LliJ L«l^ 1 ^ AT * aIjlJI JJeJ . ^LlJ^JJ ^S nuij i'mLjjJ 
jj-i-tjJ . (JLcjj I ^ j » it , 1 j ■ ■' A > 4_LaJiiJLj Aaii_a lL^>J 4jj!jJ,l daj H -*. 1 1 jjji JjLH 
ij] Lj_ii J^JJ ^ LljL-ujJjfc Jjj^ (jja ii^>i-t O^Lai?-! 4_aJ q] ^AOt alxll ^ 
^^2 IJlA (Jj^>- d «<Vj"itl ^jljJiiLULl d A i^l j- LT i j ^ J . ajJj»_4 JsaJ 4jjlj_a ;U,jU^. 



pOJlsUI 

jLl^VI jlSLi} jjSLaj "i? <GT j-j-a-j>Jl Ldjji! ^L^JI ^ ,jSJj .3 j Jill jjIjjJI 

r-jLu fS-"-uJ d>^-4J ilju* (jr^c- i*j^l ■ fcj . 3juJ_aJ1 lIiLjjjJlj^JI e,j_4 ^^3 ^j 3 U } I, I 
j-JiLa-iJI ojjfc (j^a Jlj^Ij i^Jba - L jJ, ' JqVI o^>' c^*-'- 1 ^ ' rlL> 'd^ °- luis J" .'* 
oJufc (Jii-js . 5j j i S 3jj1 j 4J1 ijr^- «ua-»Jt» Jl^-IJ LiS 1 jj 4-j.lLc 5j-S ^jja a JlJ^Lj 

( _ T A_J iSjuJLs- S_j_ifcLk> />C ■ ^ -^^ * L^jLs iLgjJJ JjjLiSjjl fCJ /^tJ' 7LJ I ~i r 1 1 j^£. Lai 
4_a|j_n3 jj£. tij-rt-j-II : J i 3*i ■ m 1, 1 ^^3 Ijljijj 'j'-J-" ^JJ^-^I Ai"^ i_flj_uj ajJbUa 

. 4-ljfl-y a Jljj^ ^^y 1 -^ 
. JjiieJLlI jjjujiI ^^3 L_ii=jl 4— olj mil cJiO tLjL-C CjIj'hhH t> j A jjbjj 
jl oLvL-uU aLl-V~u.»Ll - 4jmiJljJI 4jHj iMI [jrU 3_}J^Iui JjjISUI 3^ii Jl>j^ 

4JI jJI) 3_i4ljLlj^t ZjZz ij^£. 4_*jLa iSjJ-\ 3J-1 j-ua t^_ij - J£U1 j! aL«.Vl 

4jjli) j-J£- '~'tJ 1^ Jj^jJ (j^li_ii-ija 1 ULi> I'ql "j<>il Lcj^J ^-£1 Lyj t^j aj^>-T 4_aj 
— ^ VA \ J /_iu ai (jJjJ ;j* * ' ■■ f _jl (J Ja-Ai La L_4J ^ i j jJsl \ o Jjfc t'jj-jj | . -d -i ... ^11 

,i at .B. Riemann (Ull-UH) o^j ^jii A -L. Cauchy (Uov 
CiU_l5l j^i i(_yJu_jSJ iJj^l j^jLutl Juu 4JL2 iJL>- i^l jjli. ^ " ^ i • ~- ,_^u3L>. 

C'mi jl (J-i-oL^Jl (jX. SjijiJl fljjfc jl Lse_Lb1j oLj ( 1 Ao i iL«Jl ^A tjLuj jljLHj 
4jfc.LuuJ -j ■■■" L^J (j^.nj (j^Jt 3jjJ-*J1 ^jJaJI tj£- i ^l!La i21ii1 ma LjjI ^1 ioJu_j-3j 

,_LviJl (jSUj jj^tj 'Oj-^ 1 (_>^Lu! LT lc LjjLs JjItJUI Iju jJuj-- . 3j ji m pAs* j^Jl 

.(SjLjj L^oj^sjj 1 i^-ijl 3J1 jJI 4 ii"r i"i a ^J j^Jtl (ji^j") 4-Sijiiilj (JjolSiJI ^j^Laj 

d_iic i h^m ^ jJI ^ ."..tl xu-aj-ss - function 3J1 jJI >j^_ia 4J| . LaLy ii>t jLs, 

4 nrj iflU 3l^L^ Jjl > ~i T) J>L_L4J j ui C jj-oLjJI (JJ-S-H j-J <U J-3J -Jjl"*- "'11 




USJIiiLuiUjJI 

i 

S3-W <-u-^ l^To^j o^ o^e J jl^ "^ (jt^j flk" ct^I ^-iljJl o^c^ ^i-iJI 

f Lg-JJ -ij-*^ *-^>" (jr^') cL ilJ>^ t - J ^ iii\h\"< aj 'Aa£j\\ Cj\jj.±il\ Jlj.1 .(^IjljJ 

i— ijij-^JI (^Jl <u^L»JI cjJuIjj .(LjLiU 1 ^j ■'-- (jl K /^i , ..*J1 jLLs^/l (j.| ^yc Cin 11^ 

i4_£jj-iiJ,l ^^jb (JJ^ J'jJ-N lS' O-^ Jl? "iU J-£j aJ il JSLfcj , i^i <H^f1 aJ^>. 

. (_g a i^iA SjjJjI CjI j d Jr. 4_iLv.2l CjJu jy*- -t)^ 1 ■ 

i-uiljjJt ^j "■ ■ .. a )«^jjl J_£J :4_L£.L*i»J 4_«jjj lZj!j d ' "*- J ' •*"■ ^lc- s Lj-JJ (—fljjiaj 

«-« lySjJ-U jj).t^*ll JjJti jj i.o °ll ^yic ' , ■ ' "* ' J ^^j-**' i JL>0 J S^lsLitj* (J^ 

^^a j^jij^ ^jLij lIjcL*. i i j ijj ) I jgl .(^AJatzJI j! LLajkJI ^^ p^jJI (j^*) 
4—,-vjj^a (ya 5 j .nljjJI ^Jj .^_a J>L>. ^ o*.L». l_« Jjt J^L£JI *lj-».J 

(j Jil ■» ' 1^ . '-^ i i— ^J n~i ^ "^^"J Lr^ 1 t**^ * J^- 1 *" •*— *^! '^y>^' (QJ LjlJ 4jrU"i -J.V1 
.(Jjj-ojI (^1 i J^-»Ji J J i^ .i - ! (^JJ ell Li i X Jj^Jl » ii'i-t f)^t ^Jt Lft^s '(^j-^JJ JlULj 

^LS isLiJidiJ Lii^jJt ( _ r a .Jlj-i^al j^j 5jt-"i i nt, I SjJijJl <Li^ t " t. T e ^fc j — |jjL*_<i 

cL^j ^^,3 (_a^_3jij (jj n I * 1, 1 (j-J— ^J (j I 4 j I* lill "l — i-uji — <) — <»-lJ iSjjj — L ^^ o- 

L«jj J>^J_s .4_Jjlj>JI lj 1_^_L= LjJL 1 y3 3ju»Jlj 3j*^>JLj ^l^jjjJjj lt jLii)ljJi£,VI 

I Ju_> Sl3jlj_»J,I ^J-^i-k-'l tilij : LeiLLa «_3j1j ^j-xt-ul (jji.1 Lo t Mm LdLLik (jlS 

LaL»." ftil j-J^j". Ll^XJ' (JJ_)^-J ij-lJJI A ^Ij-H ^C>f I 5j_*LU) i l_4-j|.l S^j^>J.lj 

jLl^I ^a K. Weierstrass (U^ - \A^o) ^^IjjL^j m^i Jjt£ (jL^j 

, Jl n .-, , „V1 <j^LiiJ| jLSJa^l jjAtj ^Lilajj ^ >J-^^I plitl «LJ| .«(j-i. 



J-C« 




pT.lj<l|*^.n...lQ 

t-jjl—S-JJ 5 Al- ^tj JqLijSM oj^Ja jt .51 j^ ~I,| 5JI jlJI oj£s J j ■ « ^ 

jl 1 * ' *-\j "* ^ J^Lf- 1 ^ LiJ 2 ' (Jj— ^= Lfl-jJ I i^c. ^ U ill (_>^iJlj i_3j_uj . C)L«jL"~Ii 
j --.J. i Jjl -— " t ' [" ." 'OiJ-^'li <J>' .j" "!J J _** U ' ^"* fl '_j ■ ' '"' ' ^ ^*~ ^ 'J '^ (JJ^d 
. 4j Ljjs_^_j_ja (_JJL>S j^pa (^rt ■>• "ill ^j^-c- l l (j^o <-^jLjj ' d j ' ' " {j n m I (jt-LC- 1 J-i^*- ' 

j^a 4_j_c.jJI ijlij . i^-jLj .v.t ij H (jj 5 /» jJb (_£J-Il j-j oil ^jJLu-^Jl fj.it -r 1 1 

ajL^-ja .*_i-ujl 4j)_»j (JjJLLj^ " . ' i '3 ' '0 ""*! U Lj La-il-S i , ' J g~ 4j^atxjul 

(j-u_ui_^i_i ^jjjJLl j^j^a^JE aJ\ t^j i ii 1 aj i_ . i r^ (J.S i » > iJ-l^Ijj 4 a_J^-La_J1 

• dultll 4^aU oLsLbVlj 
ajufe I'rT " i ■ ,J j 1 *»■ " T I j^yS J-*_>) Ciljjlaj 4 i ii it t LlJbjJl fjjjZ 4 «Ji lLljLSj 

iSLuKill (Js Liu yiJt 5 j.-^l A-J1 o^jUil jLc-Jt SuJj-s (jc luIjj^i'II 

^^ 1 -^ " (jpJl uLiJj (JL>Jl 4_*J-jiajj .1 ... i ijH (_yic (jj ilrViJI (_j-3j i«iLi^_j_iJlj 
*■ i ii h~ £j\ lajJlJlt (JljjJl t j^a 5jji_uaJ1 Sj-j-uj/l ^tt- LaljJj -3jljjl»JI TtjlUJl 
■ 5 j --t' j1l ^^3 JljjJIj 5 , ^ al 'II JljjJl : JJ^>Jl ^jLJl^JI ^gJLj—flJ *5?L^_a 

(jj^Lvj Legender ja-L>Jj Hermite c-j-jsj-laj Bessel Jj • „ n JIjjj 
dL*Lc 3jij_uij_u ^ya *4jLj_u-Lj i^Ua jl>o <j\ <j5L*jj — «_Ajji-T ^1 Jacobi 
Cjc a^Jl-u Jl^vIj J£ t-LiSoj - c^ajJI tdti ^ Who is Who cjLj-LbLjjJI 

i4_3jJa (45^J -iLSl3 (^jJ1 ttp^j-LI j li'i 1,1 4jjL^»-T JljjJl (jl •0 l ^ i - J * r> 1 a " fr I 
L-3ji i j^i (_JS (j£ la^h. 3ji_^Aji lZjju L^jI 4-ii-4jJJ j j ~t,ij . 4 j 1 irLi-ul t"i-»- \ \s*\ 
,J&\ 4-^,1,1 ain.iVl (_>A*j J jl-"'l ^^iuL-^l 1juJ,I jliit it^p-lj ---il;i -■■■^11 

. 3 Jl*. ^t-Lc- 1 g i ii^LL [jl j**-" ■ " ' 

j — j — >JI ^ (J-AjJLl (*-?= — ^ "I I L5- 1 — ° J-S-Lj jl J-^ — tjA\ (j-a (jj^fJ 

f^l U" 1. 1 1 i-^fc- (j-^a s-L^J- 'J-^-^l [^j-3 f*Ji- i -^ (JIJ-^ ^— *JJ -uiJ- >-J <_)3_i>a 

(J^^l (jit — (j^-^ J-* • JU= *-' 1 3 « ^ j "'j («J 1-3 Lsl 7T* iij i— ajjjj nUj ... 1 

t 5je_i ^ I J d-C, L J i <-i 1 ol [*>* a 4jj-j^>- 5JjLt^3 (_^f tJ-'e-' (j' — I . > ill «*"'_'">* (JJ 5 

^i^ljJl 4^jJJ1 o^jLl^ (jJI ^^^j (iVjUIl J^ jys JUkJI ^ U^ 
jl (^lc. .Galios (JJJJJJLC.J Abel Jjt L*jl-*j L_aj_^j 1(Jr aiiL 3_iL»-^l 



'i. ■< ....IKfl i^. l ..X I ■ .11 

'" J dT^ -1J-C- o^-i Lf^J -iJiS^ Jl ~ a ' 1 - IL ^ j;i ^-^-Lj-^ (J^»J I jt-iLLs doLSj 
^yu f.\ 1'^* (j-3 by. > .. a bci g^ 2 jU-^U ibl_*J,l Jl*j iSj^Ij (jla Jj^J 'iJ 
, (Jjj i -*■■ jLIa] ^ ij-uJ-L^JI (jju j 1 1 *> p-LLai J-uaj 0^-^ ^' d.'J ( jl_*jall 

^jjJLt^JI j ^ a 1 1 1 Jljlj jeJ .^i-Vl J-S^J t^-aLtjJI }-L£ LJijL.-*- i4_l!LjJ) ^j-^ 1 
djJU*^i jjJ 6^' L>» J*^ J*^ fbU tjLu'VI (>>LiJI j^W ^J* ■» 
<o^Loll j_^a_*j 1 ~ 1 l^i rt 1 "k 1 j • A *.\ (jjl 1—gJ 4_iSLsl t j-C 4— uj oj t-j_ uajJL 

o| .Cayley ^^Ll Zj Pliicker j SjJLj Chasles Jjl ij Poncelet 

1 J k ■*- 1 1 j Jo I iiJl — 3 ... < - ^11 i"il w ^ n L^jj-^aJ -V "i i.rj (J7 ILll <JLilj^m 

j<i_ufcLLil (j < i "r1 L<a i j.\ — CjL»jjJLIj 3-jj"i -i ±iX \ 7-jl-\iiillj 4_lL3Jj^>JLI pjIaiJIj 

jji lZj^J-jI « a L^jI ( _ ? ifi <_Ja ji^j^iJ, 1 pjt-itiH (^jJ] tjjj h i jij tjjJjal 4_3-jjJI 
(j-o [jSLoji ^^jjJLljii ^.Lo'l J^ jlj^>-! 5ljl_ill ^jja cJJU^JI .5_ljLAJI 4_^.^jjJI 

. j^ij l_iI .11-^, ^lj-^-L> p>t UiV>l ^! (jj-i o-* '<ih^J' jl^a^t 4_*-Uj -1j^>- 
Gergonne jj>-c.j-^ £^-jI .l^Ll^ .ol j i^L^I ^j h n SjLcJ (^Ja lj.j ^ 

dnJ Jjl— LiJI 4_jjl£_aJ tJrtJ La- 3 , 5 j .,.<. M ^_iLLai^l l^Jj-^* (l^ °N-£j ^~ "'H 
4jjj-l^ Cj LljJs Lj jJ I 4 ■ j i U ^j I L^jia 1 » Cj Li a ~ ' '_j . lLl->J I j 4_LijJj 1 ^jS^S 

. L*iij Jl^-jj (jiJI ti)La>LiJ1 




^1 jtVrH £>£*j ^LULj .4_4jLl!1 SjjIjJI j? B^jIjlII jt <al mil ■-.Ijj.^-. 

.4jjji,| 4-mJ.i^JI t _ :r < i u ij i <i-t-u jLLa L^jlj (_^b L^jI ;_ :r l-c ^j-^Si ^ -Wl aJ-4 Jjja 

igj"< '" o (j-a — Jo LS-i-l- V I *_a invariant 5^ j » i-oV oj^ i£j-*^ (j^Lro -». 
F. tj^N-^ p-u^jla (jL^ .5_jUl a <.iVl ^^1 i^> >JI L:r a> aJLtj ' N ^ a <>^^ 
^ cj>L^U*JI aJufc J*v -a 49-^9 1AVY aLaJI (ji 7=-^=j^ i^^il >* Klein 

Sj^jui ^ (jj-L^Ut ^.J] 4-iHrt^.VI 4_uijO^JI oJp^l .Erlangen (^AjV^jJ 

S>j3J ^_jjLj '"■-»- i A) i « *"' «*" ' I 4_ij i_>Jl ^j^ il i *~* —-11 i < l \~ ?j£. ; Cj l_Ls> t_j_a 

j4_ljo^ju! (j-a LJUJjdJj 'J^t ^\ ti-a\ t"i a jjLstjs >»Llaj jjja (jjl Jl^-J iJLtl^> j-i" 

i— a jj l^ 1 1 aj_Jb (J ILa (j 3j . <Lni a 3j»a^j LajIJ <Llfi ptj-a eLuJui^JI iJ-^j 

LjjJI SjUju^J'i « i— t Lj-ljJ 1 » 4^e-l 4jfc-JJ iJLnjJja *\ <i*i fl>1 4jJJ L^J- 1 L>^ * "' ** *J *^ 
JoLSjJl — 1 g"1 J ft j ".Nl ^£. ' * "' "'J i Cj LljJo LjjJ I (j-Lc- ^ J ^ > ■■? tl ^ A ■ %." 

/jjj^_alj (_jiij_a d_«Jij i4jIjjI j ■ " f »_tjLjJI ^jj_5JI (jlc.) jt, -a-ill lj_* (_3-^- 

i-fll" <i i 1 nlf. '*'! j '*-^'^J " CjjLS (jl J-*jj .j-jjuU Cj Luia Lj>J I ^ » J f-" icn < r> (j\ 
tjrt-»_is (JjJ^i ttj j \ IJ Ktl CjLS^LjJI aJx. ("iir j i^nl i4_<jiljjJJ 4jJl±L2j dtLcj-uajj) 
djj i^ -wJl oij A J^~n •file. i^\ ^2 1 "■ " (^j 1 tjSwSJ (_^Jj' oL_lLjJ| /aiil '"-"- ■ ■ ^ 

m 



USJIwL^bjJl 

i4_Sj_3J La 4j_iJa_aJ 3 il — " , ,.| .'■.-»■ ■ tl ( - ) _ J a sLLs-jjs JS iIi jLS — L^LiJ jjjiSLaJI 

- SJo-^-ijiJ LgjL-ua. tJ^AJ (jjJI JljjJl JlaJ i Ljfj La£ .JljjJI tioeJ (^ 4j^LjjI 
Oj^to — J ii-T ^LjJI Oj-^"" jjll-ai^ti yjl 4_j_j_i±l!L 4_j a A\X I JJSj t^J^l (jy-ij 

<tjj>^T jl Legendre jju^J jf Bessel J^^^jj ^1 r.jm'i j^\ 4-usLv Jlj^ 



^ Jlj-lJl iJJjl) Ji^a ^IJl-J-"i.jiiI (j^U ij^-a JaJL^o <jl_£ iCailChy (jjj^ (jj) 
CjI j Cj^I 1 nLm "1,1 eJ-&> Ji-^a I ftj i f (j^Si (jP-li ^X) "J I JjJl^-o (_£l t*_JaljJl 

(^jS_*J,l jj£. /y (jii (4j^lXc 5-^j^ (^1 3jLc Jii-Lj j-^J.'O (jr^- L* ill J Jp»1 

IjJ nj^/lj -ijjL^-i V SJaJic Li_La La^lJ"^ ili.L Lajjii illjJl ■/! ■-■^ L« jla 

LajLic (J f> "1 -yj, I LijwLju jt JLijO (JjSj a^ t 4jLL.«^a j_jjj_fl eLa-jJi] <JljJl <"i i i n -> 
Aj.dJ j j i " ^^Hl ^iilj [j-ii 4jJJL^ CjLL_u^>. (^ L^xljLjeJi-Lul (j^wftf (jUI Jtji-lJI 

■ (4 trj "i-i 4jju=Ljj 4jlLj LajIs L^ojjju (jSIaj (j^U 

Fourier 4_ujj_a Jj-jt Lajja < ^A*Y ^.L«JI j^i^- lJi^^II j^s villi jlS 
^ISI .-iM ...I... ~.ti lLiJL^^ . L^jl [f i -kj 5jl_ljJL! (JIjjJI t ^2> *"'^ , kit>-*'^ 4_fljj-La 
Hji»^ I J-&3 -power series (jjiJi .-»,M ...\,.r,«. ^^ ,,r> dry«JI eltj ^^ o-^jj 







4ju>.LJ j\jz . J l •■■! ' "~l I >_ij I ii " (j j/ Sj_li_l<s <J f j ' '■ ' 4j-jLS uLaJ Lr^-' '^-HJ 

i_iaj_>J| «.^-w (Jj^ib. ^^^ {4_iil!Ll,l 4 I , ,. 1 ■ ■■* 1 1 aH "^rJ-JJJ^ 4\ < »\ , ,i~ a „L>J i|JJ>i.| 

4-CjJl*lLi ' J~' ^ "* I j**' ,JJ ^ J ^ ,! ' "J " ^- ' " ' J ' •** J-"- 1 o-' a IT" ' ' ' **'- '"' "• . 
i-.\l .,,! , ,,"rt jjj . L^jjj (j^a J i ■»" ^jl ^Ljj_uii] (j-i-ci 2 Si-Si dijlS (Jj '.-I i ~. A*yi i 

a. Jl^cJLi-uJ J , d j * I . 1 lj 4_jjJi^j| oVL>«II « j -1 "^- LJL»- AJU I (3*1 1 ■> J 1 **M 4_Lj)jJj 

.a 
(jja 4-jJLc 3 r j i.m L^iLa] Lj-Lu^j I al. i ^. "i . „| f (Llij^SLJi I ) <& *">j*k| Ul CjL>JIj«J,I 

(j_t 5j-,j-g.^i1l Cantor j^_iL£ jlial ^T L»Uj (-aj^jJl >j-^ <>* <^ *^1 
^ 4 l,nl ,,,'irt Bolzano ^JljJjj »Justi-ui1 ^ AV* »L»JI ^ .3* _, all 4ilL Liaj) 

4_uL^j V 5j_iJ_c JiLaj ' '"* ^ S". ,•:, .. LgJ c^ .■ jl ^ I ■ ■-» " * 4J1.S *Lj--J pj-"' '-*-* 
jjjjJ_>JLj i)'-*m "' ^ ' La La.) 1.1 4_J '"' '■»- l4_i >j_L>o ^ '**"V} '" ^ ' J-il . La "i j " <i 1 

i] . 4_Sj_4!u_a L^J tjj^j id 1 1 ii 1 i n*f oj . US a ^Jj i<?U>*\j~ua 4^j_ui OoLi <JlJ ^1 (jl 
(^ (johr SjuLfl Cjli <Jlilj.ll ^^Jl . :"■! X~, ,MI jjl jjVI (_ ;r i*J ji1jJj_i <La- j 1*1 (jl 
i LjJfljLa. 4_JjM^w a) ■ j"*^ "** (jLq-ila (j^-4- 1 * ' » 'J ' " ■ * l^A^ f \±J J" J Cjl J iXLj^jI 
(jLlj i("iL!La (_jLlu_>JI (jLi_ui ^yJs) Cxlsj JS^ (^ 4 i j I U a Cjjl^ 3J1 jJI 4 *i1 i"i a (j[ 

.CjJL>-J L^Jl "VjT Cim (jl *:jj,l 
(jic (JjJ tllLl it-jjIjJLJI aJL4 (Jija (Jj1iL>iJ ,^-C (JjijJlSj 2 (jj_jjLl^_i_aJt 
L^iiiJ .{*>L«_3 I JSLib ' " - - - J * jLaJlj) J1>JI (j-a pjHI I j_$] 4j_LjiaJl *U1 ifi\ 

r ^jj- •"*- ' ■'; L>-jl— « Hermite > ~ - j -«j ^ * JLjs hjt-ljLjj-* I ■ *- ■ * I^JL? (^njjLj_t-aJI 

ai,.,l.,.~tl jl idJi jLlaj .S_jLaJ cr-'I I ^r^^y-^ Jl lij 4_ujLli 4_PUi>UI 5 I i..1 ...~t I jjj-S^ (*) 
.-.I j Sal j Til j .V; T; 1 i >r ,,.;ILS L^jIjJjj ^ ■_-■-■■ 1 1 .oL^-i^ 31 ml m ^ 5- j S 'tl^JiJI 3 I . ., I . ., ", 1 1 (**) 

4_lJlJ_J_Jl ^1 4_«JJ_aJ| J j .-..II ^ ^LiJL^ (jfJ-.| l.ljJ.1 /jl JLjJI (^i ;j*J Ij Vj , ..[j^i.Llj.^1 ' 'j "tl 

. [^jLtkjk- s^i'J . " ■ I . . *-i ' m ' ' p^>^ ^p* Lt >^ <^< IiAj-Ji j i/iill r -^ ^ ^i ^ jl i ^- ■ , ,i I ij 4_L-a^_L-u Jr 1 a 

rcJ 13} 4-z^ j "r fi o O^-* ' * > ' I } i^J-A-J-ft ^yfl J£ Lr^ - ^Jf^— *^^ ^1 4 fl^i fl Jj " i n] \ jjijj ' — ^ J ^ ^ ^ ^ 

. [jLaJ-^^jJ,!] Lo-£tl (jic JaIoiJ 



**, ■< .... 1KII .-■ ! ■ ,M .jll 



(jic '-^-' jL^ I- 3 ] ^ L3"^ ^- ' ^ ^ ^ *J * ~"^ L^J ■« LJ Ial •" sLj U(j if <_S^cl 
IjjjjJtrtJ j? j-l-u^aL^JI ^i^ V^-^J 4JLa t LT ialj J aj^1 xi j .i till I_j.jJj jl pLJo^l 
|jjl£ J,_SJ . >» g" 1 i a>> j a iJLiLljI (_yl-C- (Q-A >■ i ^fc-> i— ij-jN o j-i-C- L>J-jlfl^t I i ■ ■ ■ « 

3 — 3^lj_^JI «_u3^j CjIjjI >J1 jjja pj^ Iji-* £-*-* (jt^- U^-* 1 — ^J— * <-iJI JJJ— 3- 

(jj| La Laaj f^g ' l^-ijj <— SjJ-u J-imJl 1 Job jj_n jl jj^A^jJ (-iLxSJ . 4j_j J|^-i-iaj I 
j^»Jj St—SUdll 4jL^_j (_i t q~ I N r ^j3 ' ■"^ 1 j j H p^Li^>»J i_3llu Ajj&Lija ^-t jU»" 

4JLl<L»JIj ,4jL^j ")\2\ j*Lo( *^-J-t L^j ^ "dj '" '" ' J>"^i JJSjuj J^*-^ loSLi 
<_jjtJ ^ylll Ala-rlll L;r A^ .C1)Im>iIjjJI ^ jKx J£ ^ IjUf. ijl^JMJt Ju>o Luj 
jl <- r ^*r? JijJljJI Ji_UL j| '*-._. -w. iilDLuii 4jL^j }L!1 jjSj I J->- LfcJU£: JLi-b jl 
^\iii\in~ui &jj<Aa ^Lc. JjjS-^j .jl I j.ilf jlS Ij] ijL^J V La ^J 5j_$ j >-iiaJ Li Jjljj 
(_fl ji-LJ jl I Mir t—OtJ ^tjLjjJI Jtjfl (JjClljLjJI J-i£J . La J-dLSj (_i-JJJJ (jr^ 1 _?' 
luil ^jsal ill VVi 1 l_a 4_£jj_iiu_<a t-JiJs-j "l! j . (jl^.1 '-'"'J j_«a I.Sj,_L>. jl i * t* VI 

— (_, njjia. jac Jjjijj (jl , (j ^i * j ^1 l^ji^tj c-j^Jal^ t_j>3l j_j2j *— ^J^ 1 Laj-iJiL- a 

tj\ /\ jia-*-fl J_jis o^W* 5 tj" '' ^V Ly^-i^h Eudoxas ^yu^S^] <&j-c U^ 

41c j j j « "i M jj-iaj jl ^j-j^-qj 3-jL^_j 2f La ^^ ^_>^ — S^J-^tJS 4 j ti j 5.a- 4 j aS 
J5SJ iLlj'^l jpa LuL^i V IjjLC (jl 4±i^.>La ^yiSj . I JL4 i^j-tlj) . l_j_Li»Ljj 

Weierstrass L>u l j >j J ij^ J^iaJa j^j ,(^jjJ^*1\ i4^UJI juu *Lc *l»-^j U^LL^j 
jSU t^jtjLuLI 4jj i^jjII AjLi^ii! jl>- 4Ji (jic I i n^^^ Ijj-j^ L_)j jt jlXjujj 

. 3jJl*j3 j jf 4_uL^j V 4jl<ft1 3jjj — 'LijIj 3j^a — jjfc JL>J I I JL4 
(JJLjB^I ^Ij^ftJU .^jl^J^UI ^^UtJJ jl gjtVr i«") V L^U 4—jLi^JI Ul 

j£. j j 1 1 " H (4jU$j >UI I j- « Jj^j>J) i_i_ij_fl_^ jl jLut i_jj IU t, I j .^jjL^JV 

BjUJuC JaLaj Jjtjj 1 1 j j i in jLC L<l-^a i i _ y j -^ - 1 - ^j-^>- (_P Cr^S - *— ' ^ ' Ji_>-V I 
flsJL-C jja I,J_j_*j j-tiJ jLj jLiijVlj -- ' -— * T 1 d_*SL?Jl j-a ^^jj-^J '■-j^' |_j il I'j 

4_*_iiL ^ p ^A A - )Aio] jjpJLii t-jj^- j-.' ">-*jj '^-jL^J >Ui jjj^^j jj- 1 -" 

^i i jj ^JJI J j « IL 4 l ■»! aJLiJI I JL4 jj . jiJjJI *Lj>-J (jiil ^j iUj- 1^ i^Jjl 










(_ ? jj| <— 1^L>~1 riiUj CjLuiIjJJ) J^L>- jjIiLS-ij 4_ljIjJ «_u3j-ja 1 j^ijf tjL-S «QLo-l£S 
(j-ibLU CjtjjJja J-jjsj*- jj 2 i4j \i<\\\ 4-ls-LlTI (jji |>^ <J^ ~~ J*^ ^"^ ~" "^'j^- 

jL>ijJ |«J JlSJ . 1 fll-TM ( l-tj*^ JL>- I 1—aj-fLJ "^ <"ll Utl 1 n ^3 d , ,. a i *. jj 4jljlj CijLf 

jjIuL? L^jJl3cj_uI (_^-!' 41>J1 jjLj (j i > i 5" tLjjL^J «L3e_uj jlj-Sj I Jlc La i^-Ji (J5 
. 4'iSLa.U Sj^ljwjJI <Ll>J1 ^-a J I A n_i 7\ ->- L _J3 j^j .<J " ~ 'j ' ^ * LlLtt-ul La-£ i lit 




[ys J-S-2 (jJLjJLjj . ^jj i i nil I ^ inU 3-Ujj^I jji'tU A>1 i^tj ij-U-oJ (-f'(j} OJ.V — "\ 1 ' ) (j-flLt £jU 
xjjLj ^ 3 j A . „ la iujjj Jj| JljLJj i4_iJjjVI iLujjJLI L-iiaj! ^ i - ■■" (jjJI 5_Llilil S_ujJlXI l_jLLi41 
»L>Jl JjUI Li jl SJ5J. Jl (Jj*a1 Li • Jlj ■■■ II !^£. ijLs-VI j^ JiLUl L^li-i j^J •^-ifJ-»" 3-a-uiiill 

^jjjjj.1 JIJ_.jJI t j£. 4jLj.yi j^aj .(_,jjl J_UI (^MJ-jJIIj S A ,.,\l ; II ..'.C ^ B^Lij-a Cjljj-Jd ^f| 4ia 

jl l^Uj '^^y >* *^' ljj^j (jL> (jjjJLLi ujLLuii (_^ij jjJ-i -..'C'ij ^^'"j i»L>Jl 3jUI _ji (JjiiVl (jLiiij 
liJJI yjs LiJVl jl A) Apiron ^..hh 1 ^! <»-*-il -^*ta V Lry*i« V j^^ii ^UJI 4jjLi jl jj»- Jl Jj-=T 

ji jrl i*r a 5AJI ^^-a i-L^j^yi (jjj_LjbJI 4_aKJ ^jjjl (j-uJ.1 j' lJLJ N d J^*"J ^" ;l ^ ' J ■ ; "' Sj ^jj_g.yi 

. [OUa-jlill Ul^l 4ilsjUI (> LiJi <^> l^.^ •(jj- :l: " i^ 1 

. [jU^ai] j^AJ' ^j^yi >a*ii J^ (**) 



<~$ — raJ I (J3^ ' *j ^ ? rt ij a > (J I <_j ' « J I _ I — a 
i £rU Ij-uJ I (jj Ju_ (__J j jj i 1 4_*_J (__j__i T L'lS-o-J 
3 A ...lAtl ^ 5T, ,„Vt jojfclj j»J_9? (3^J Lo-ij 
j_0 Ij ±J il t 'g *f SJi_>Jl_C t_J_jL_>-l i__o^Ja 

(_r_(Jj a a L_i_*_t I * j $__»- LliLjL_s.ii I K-^J 

(Jjl«j <Lj_j i^jirl 5J j a a 1 1 L__jjj . jjCt-i-m Lu I 
d j i ^i Jul L_j|jj_L__i j-l-£- rtjl .tit jj^jaTj (JjL__a 

i5_i_i_ji ajj__ii cjLjL>-i ui ,4j_l_ji i r. * \ ^ 

bj-Spj-a- l_3^l— i-vl (-JiJ*i,je-J (C_!l_»_l jT t_Jj -^ 

JjI ^ "ill j-a 1 j_a jjl ,3-^Jlj -sbl LLS'Ij.iJ ^>JL 

JL-Lt J =S-J (_£_ljlj t(jj__>y Slj J U mjT (jrt_l 

^ A . ..1 At] oulju 
l_f j-tt T*j L_tjJl i n irt (__3 j«A»Jl S^i j a t___lj 

Lku (^J i-ll AJ| 1JLA j__9» 

, Vj ... .(jj A^T Sj. a .2 ; SOI „.' t a jU 5 A ,,.1A!L L^^L^I^ Ij-a^j 

j__jJl 4 ij ill «_J___jJI (___> 1 ' 'I ... al i« j ,» ^- ,t . | . . 

• Lj_»ij1^j bjjfi" ni : Mjn 



jlS" 4jV i Vjf o^Ju <jf "^ ~~ ^ "^ ) F. Bacon (jj^y o "j ■ "l/ 3 ^"""d 
<j£. ajLSM ^ Ajt,\ iK IIla jjT mJJlIc m^IjJIj .^«JjlJI J^Ls- jjji li-uiiitl <jl^.Ij-js 
. jusIjj (<^Lq ficj j^Jlu ^JJI jalnstauratio Magna ^.it^nfl *L*.yijo 

(jja o I j mi \\ aJaJI ^^yj^e-i (jl oj J j t~J jl iVjT (<j-Li-!l (jiiJ (J* UJ?^ J.> f"J ~ ^J 
Llj (joijJ j_ail (jl_J (jLfljVI jjJJ j mi lib ( ; m &] Mjjj)) ( d ■ " J ' " 1 " J-i-«,t i jL)Ji_>. 
j-o oj j i<-t ^^ Lo} (jVt S_j*Jli! ajAjlJI "l_»-L^>- . ...aj -a-i'i (J <, c. J_j i4 n i"i t*i 
^1 ,,,, Uj~>- 'O^ W^ fv^-LiiiS^ 1 j aj_tiJI tJ.LlTC.~1 Aj) fl l lil (^JJI t ( j-2lj_i-u V I 
Lijti ^1] . .,3j_±jJ1 (jfi-C aSL>j (^jjJ! .US a L;r i l jj|jjJI 3j-j1j (jf ljJJ J n f I 
■lie. OJLj^jf (^jJI jiLl^VI IJLA (jf I j I j -V ~" Vj J^VL lj.U ? " <jt ^J [(*5L> 

4_j_JLjj_c21 <i 11 ml nit (jaSLu <5j3— *-" uS-^ (( I " ">J 1 » (j) 'f ■ j "'j V l^-»-l ^ ■ ..I -^ 

fljuj — tUl LI l>l tllL £^1 Uj^jVlj jjjilj-jj! (jjO (_£j J_ii 1 J I J ill J-& <4_J Uljj-Uj 

^jfcj i Jjjji 4j£J i^ J j_LisL9 jiin"^ (3i>^ lo^l ''- 1 - 4 O^ lt^ '^"^ ^ .4jj=J-aa3I 

(_jj if*ill aj jj n t, Lj ijlill ^C i^nr i ) if 1j-j^v1j tljl Mill jJjusIjj (jl >_i-i(l (JjjJ! 
• KjjSii (0JL1JJ 1^_i~Sjj Ljxc '"■-»■ m ^ ,5j^ .Ti .11 3 'U All S , ,y U«1 
j^ L_ljj_Zjj iaAjJI Jj ii "r i ill, J ' ^ '^ T La_t-£3J stjJll J j -r "j (jl ^jSL-u (J J *" 
« i>ij-a 1 ^ ij r ^jl_j-tl tlilj » t>ij jjL_Liaj ^j-iijJLc. (jL£ (j^s- I ^ mi ^*t 3 U^ltl 
«Ujlj (j-«l^ i^jiJL^^jJI (jvp (J-iIaLal (jl ^-ic (jL? Iji S~Lil«-aJ1 iLxjjjLimj JlloUSI 
(ji tL-3j i ii.l j dl ) 3_Jj-La (j^j (_yicT 2J^_La (^^3 dLj^_i-flJl aJLc lIiJLjloj Lajj La 
(j£. \j^& (jjSLjJ ^-^J c5'-^ . «CjLjj^3U^J1 4JlL i_JjjSLa foXaJ] (j|)> (_^lj jjljlLc. 

. [(jLii-^j], I ] La^-i- 



■ ' ^ . 



U&Jl'^jBiJlSAjiiIi 



Jt iiM 3jj (j^» fjl] I JLd> jjf LiLi Vj < jjJl^JI j_»jt (^JJ 5 j iLi 4JL_l 



: 1 j ...Li^l ^J| diLs) V <LtJaV 5j <i*q «p_|fc..tl ^Lp»V!» ■ ->1 ~ *C 4_^i 5 a p ■>>" 

'liL?-** ' Lr'I ^J gj^ (^ 7?^J^^iJ aifct'tL jj rn'l <jf ^^L ^tiU^ j>j 5 J jjVljji 

^ L^_jj j^ j^». (>^j ^l^ui ^& vi ^i_j^jj_ji pj=.! (^i j^ v t*-,j->rj 

i_3j_ti 4_Sj^IaJ! JJJ-^JJ t Lt _;-». IjjJuo 3jjL^t^> jl^fll <Jj (4jjL>. 'j^3' LaJ->u 
£§jL11 gJlA j-*Sj Lalf <ij i L^jJLija UJa^c L-Lt- a 4j dj j? -». 4J3jj_js L^jIJ 4j_jjlaJI 

4_j — ua\j " <* I 4 1 g -w 1 I &L& Cj_jj I J 4jj — *JI j_a c^ ■"■< f-jjul l3j i nj 

SjL_i_iii_a 4_j_aliJ! 4_3j_*J.I 4_j_fl ^jj La ajj c^^) 0' >* ~~ yLj-^H I J-A 

uruj . LjJ Oi^^Lo jJl^VI (_JLSJIj Lg-j 4_i^>L>Jl Lg > I pl«JI ^ Ju^U 

Jj_^s 4-^ l( JLw |J| (^-Lcj .(^t J— 3 i^-^ 1^-* U^ lSj^ J— =>^J jrtjJI 

n ■ ^-j ^^ii- * y_iL><j 4 LlL>ij j^jJi ^^—jLs j_jj ^nf pjij- 1 j^j) ^j-^f u' 

jjjjt jl ii " r I aj-Ji Cj|j ^jXc jJt J_a_a u-o/JJI fjj-iJI I JL4 ^^ 1^>_lsaJj 

. {jj&-u ^j-o ijjJ-LLI j-jjkal (j-uLlIbVI L:T i2i ^jS^s ^jt j >-ljju » U . ,.T cjjl>.j 

4 1 1>> t: i t-S^ "r r I (jl <_: ocj ^JJI ^jjj i_aj^cl (jl j^i Loo I J s_i^jl tljjjjLjj 
i^j^SLlj (^1 J_tia_iJj j)-C-\ c^l^ ( i 3 j j j *C 4JPi hj ^^jjJLrtJ (jl *-jLjJI jj-o) 

JjLjLJ rflJ 3^,*C 11 I I (j2 i n p j t\ ■ 1 1 e.L_L>.Vi)> i_jLjSJ 4jjLJI ^3f^ [jJi Jlju (^'j 

j^SLu jl j-^^l (ji La JS^ JjJ ijJwj jLSUi ^1 (jJa j-j^Ij JiAj j j g ^ > 1 1 
(jJl j— fl_fl_j_J3 1 ijj (j, — Ijj (jyiil . U /- 1 j 1 1 j^ixaLLj Vu p" a I j i I j ji_^>. (jL^ 

I j| La 4-JL* (^ tLiiij itUla_i^Ll!1 i— )L_tC. l jjs pi^jJt w I^J , 4^_B ?tjLlJ 
|j| liliV (4_J) ijiiJI t> , ,,,'it (j^ V^' (J |-^ iLjLi JjVl CrJ ^J^>. jl_£ 
Lmj^j ^Lj-la jJallj i— a j i n *^ i_3j_iUl 1JL& 4_l^xj ^>-l (_>tajtji (jJa t"i i.fcj 




« ' 8 111 



J^tliJ 



m*5*i l«^Jf A.A ...Id 

(Mo* - lo^*\) cuj15Lij 4-PjjJ 5_^!>U-aJl a^ ,..UH ojL£ iL> ght!l Lultajjj 
J-l * N j-^> (_,<il«H cj- j 1.1 (^j^l o^' "^ <jf ^3^ 4JL_3 .ili^^l — *U 

! I Jut (^l£. Ijj m> J»LJ.> lj'" >'"* LtLx. euLuajJ CjjI£Ljj LiitLul JLfy . .^UL~,„VI 
J^_*Jl (jj/Luii u^lc jjVI 4JLflLal ^j > in ft J La ^^^ L&j_uiLj «* * ■■■ 1^11 <jT (jr^ 

Ljl Jjj i^SLM Lif» :5^ J3-.UI j-jLlaJLj f J n <_£Jul j^-All r<uk t!l JjjjjLaJI jj 
J^aLUlj t.lj_>.jj| Jjj --J jCitl --^j '■"'J'' ^-!>-J lj_j_a (jj-1^- Jj-iJl-iAJ a_$J « .l_jj>-jpa 
fa^ HI (jj) <^jJJ.I ? fl' tl L'o Joj j4j1 j j ^SLaJL)j "J^uLlI I J-4 ■* ■' ^ ' ■ -J (_£JJI 

. Lgjlj 4*-llIaJ1 I jut j^yja 3>^ J-*J 'fiJuJI fiUs'i ,Ji«Ji .JjalSLII 
JajlJI 4_jIj sJs^j <Gi ^± I_La ojlijj ^^jj (jf ju V iiU.-tj -_£ JJI i.m mil 

jjfl m!l 4^Ltu (j( u^i-»- 1 43 Lai- (JJwJI 4jIj Cxjlfi i j >-=-l jn> l"i (_£l (JJJ J-^1 LJLl 
t 4_iL"i-£ jJJjT ^ Vj 4_j_ayj ^ Lul CjjI^jj f^^J <JJJI Vj-^J «*i^- -ij-?-* 
. 4JLa- l.uj 4j jj Ju>J I Jjjl! I (jij-t |j_jjjj i j 1 j c^Sj I L y£ JJ ' ^ "■*■ 1 1 j* L«-> J-tia L>- 
al — (jjjjil.1 Llalji-i^ (JLJ-^I Ltjlj L«J> 1 1 g fj j <i < n~ LajI i^jlaUl jl (J^-*-Jl (J^-3 

5Lij.lL-..' L*4jI 

L_)lj_i^aJl ^j-a ljut »_aj iA^-iojU ^jISLiJlII jjJj-la-f' Jt V"> n > <jJ L-lLiSJI Ijl* j_y3 
I Jub * ^^ j 1 »JjJ_a Jju J r cjIj-Li-u Jljui ^1 l$J-^) £rj" Ai'*"i ^ jl Jj-^JI LuLcj 
^^ j^CLjiiiiJLS ui*i **■ iij (J j m fi' i l 1 jjja Jjvaj . eLbL^j *—L£t$ Jlj3 f fl m <i i JyvLsJI 

4iaj_ilij J f> til dljl I— ^Jl ' * A JJ U" « 4_alI1 iLuj " d > * • •• 1 ^ '"■' ^"- ^" 4>i 4i-o_c 

4_Lfl_iS jL^Ltiiil aIxjj^ i4jjJ 4JjJ , t^. .*:. j< ^Lu ■ 1j ' j ■"■ ^Lus V| ji Jo *Jj .^jVI 
4 « i L^-kll fj£ (jjijjjJtil ^lf. <_ i -* \ 5^_a ^ ^yiS .lijJajLil,! CjIjjIj 4JlJ (JS d j <> i »" 
4i_i c iij J_>-jj 2 4JLi |Vi" .'i.'.i "a ppjxLitJa . ((1 j jjb)> (JjJijo f ^, ■ ■■ 1 1 ,J1 j ' ■*■ > jl 
j2 idJj>-J (_LaJtJI jJhO 4 rt. nldJI IJUJ (jt (jSl«J V 1 1 J5^ AJ .f.LuIiV! 4 j o<n~1 (JJji^I 

J^Li- t jj<> ^?J ,_,*«* <-^jIj * ; ■ ^ n ^ LajjJj 5_» lllj i4_LlJt ^J ^LLjej J^-jJI 

[jrJjl i Itj - 1 " 4jT «_l^1jJI £y>J — (_LS_«J1 j ■ " (Jia ljl . JtjIjJLi j_iiLiil JaLxJjVI 




'i. .< ■ ...I K l |"^fr . n^H'jC A.i.ln 

i^Ij^JI (^Jj Sjl^Ij Sjjiij ^jj ilyji -j"^ f'j^JI i3j>^ rj^ LiiiisL^ 1 jSLaj . t^ljJI 

ac^JI j^ylc, i4_ol "i ^- i '\ i [i *_JaJ jji |»J-J-j' .* j t"w i n > ' * • -I s>jj (JJJ (j-o |_pJ-> (*J oi 

^jjj^j ^Discourse de la methode £*U1 J± l-iIUv» 4jL£ ^ ^j^jdl 
Regies pour la direction de j£-*JI SjIju^J jlcI^sj. 4_>Li£ ^ ^s/\ J < -\- 
J f l , ^ "-,« itiiiuji ^j^i-l o}LSLui-<j ^J ilSLiiil JjL><j (^lt (*>5j >*j .11 1 'esprit 

JjsLb 0^-*- (J^-*J ' ^) I ljL 4J i- 1 J lit frd ' 1 " "llfcjj . ■x-us I jJ I jJ^s-J I g- 1 1 "n ^yiv 5 ij . . ^l 1 ' 
^jJu>JI -ojAC 4_lLi_*JI 4^.1x11 <jja 4j1 JLjj . 4_i.*L*J| 4_uaj_jJI Sl_i>Jl lZjM< ,~.< j 
j^jLi f"iVjl ... "II pj_A Jj_a . LjJj^>-J J>^*- liL) j*Cn oVjl ici'U Jj— LI ->A1 ■ - ^ 
uj^I -3U1 -■■; L^-lS lLjIS' (j| tLjIf. 2Uj.,.^.tl CjLL^-'irij (L&j-uaLk: ^J JAaIJI 

jl t jlj "r fll LujLuj^ L^jf ^^k: 3jLU ^l j >JiJJ OjLSjJ jjl (jVt LJj_£j JlJU 
(jl JL>-t JjLifcJ ^JJ . S-tuJ-I^S! (^i Jjjj Oj-li: pLj^j_i!! (j| J^J L^J^' ^J^"*^ 
<— i^Jal 4_j| Jljj iSjLU (j^ (j*""* 'jl j^J^^l 4^1 u ml 4jjij CjjLSLjJ (_£Lajja j^ (_^j 

. 4^c^sc_u> '^^'* Lgjja 5j^-lj» " \l ' ^.'ti i (jl^Tcl LLu^a ^_iii£. ( 4->e j La al, tTr"i i iiL ] 



ltd 



> Juu La (^yJa 

4_C.L_jj^3 1 1 JJk_ae^i LL4 Lit d_C Li-i^aJ I oJUk LliJL^ ^J ,_^-a- — jj" '^ill 1 ^j|j-J>-L 

L* MjjJ* *^d>^- **-^J"^ 5^.Sa (3-AJ — d J '"^ ^J Sjj-i^n L4J (j\jlj_aj 4->3j)St <i 
jjllnl La ^4 I JU6J , Lit JjJljv Ci tj u^ Ijul IjnXAi *Jj ^l ,al ■!) ^Ic. i"r i a jft 
(«jil p > 1 ' « ' i-Ji^juj^ ^ C All jjiajj^j :«^yJjlSuiJLlt frjj "itlft /qjjjI jf b l j A 4_jic 




foajloiJI Vw A ... I a 



Ijj-Lxj-utJ (_ i±Q I jl jj_i jjfl ^jliLjjJI ( _ c nul l j^jj jl gitr>"< in \ ^ Ij-p-Tj 

,<t_Jbj_La (jja jJiilj 'j^*jl 4J_±J , sLj_a 4_S1j iiJl j^^ j_ lS I T'U^J I Jui Uj^lcXC 

(jJ l$ JJt r^J-^-" "Lif i I j-A (^ jLljalj J_t i La Lajj 4_i_uiLiJI 4 Ac. qj ^"i i n Ljj 

iii tUIL-j natura naturans 5jljLLJI 5 i j jUIL j-^jT ijj^-ui ^^ 5 a* la 

.^aljJIj Jixll : natura nnturata <£.}, mi 



. )1V r UJI ^ J. Locke (\V«i -Hrv) ^dy j^.. a>J i: ^JJ I t *&fAA\ 

.d-JjJCLa <tja- i>ilj 4jtJ j^yi ■ < jl ' --^ el . ..V -.. t Jj'<*. t " i L^ejjalj 4_tS p^yj JS a J_jj 
* jj '< t> U LtLLaj j-j-^^I JjjjJaj] I "t'tjj i^l" jjj ^_)LjSUI f\£A r I ■ "J <j1 (J^— uJI jj-fl 

j^Loj ^^SJ 4 1 j j njj I i J.ti- i ii i i^lxil aJb Li-i Jaj^JLl /«JL*-!I : d U_i . ii i liJaJ «U>-jjjJsaj 
5j\,atl fljui tjl^Sj j*f^>- • Lj *>^-3 4J$^ \'j>\-a «1*J I t. j a^ > - UjI 'uiJjJ J^-oJ - CJ Juxjjj 
J I LjLSLal (j_o Sjia V . j-lt o -»■ I j •"•• i\\ jjlj djj, " i ^ i a jj_LaJ jl <dj-2t_* d ^j ' "■ ->■ 

(j| Jjt-" 1.1J c^^yAJI (jl q^jJj V '^jJ (Ji-^J "^ ijLix^J! JLfliaV! fj^J .cj"iljjl 
, ^jV-ijii^V! hJujcJLI Jajj^JI 3Jl£.L3 J^l^au jc^jl (jjl] JL>lj jl ^ j^Sj "i/_j j^So 
Jjl jj^i ojui ^jV ^eULiiJ 4-2jLJu j^H>-l UJ!.^^ *^J^ f -lj (_^J-11 Sj^ill eJubj 
(j] . Jl iiUVI d l^-v^La (|j-^ La 1 1 j i"i (d-L±j 4JU ' «j ■ ^j ft I jj'" ^-iliLaEJ oj_j3 
JLiLiVl J tf. /Q_jjfcLfll1 JS-^ZJ 4_ualhi1l 5_ij|jjJI tj] i4^ju_j£lll L^^aJjjjJijJuVl 

(jX-jJl (j^a J I (jjui— aJI L yi\j—>J\ £yi j^LJ (jl L>sJ jlSL^Vl J^ : ^Jj'j (>-* J—^' 

jJlS'Vl ^j^i-Vi jliaVl Lr L: Li-AJ L*j j^j-AJ (_pJl oLoLuJJ .JjsLiil <L»_pj ^ 

.(((^^LJinJt tiJIj^l ^ pj-^j o^ -J*? ^] j^^ rj>^ o^i ^» ■< T H-H- a 




>L_la wJj-tt 5ji\-9 — d j i ii ->J I LliLiLaiXl (jj-£j Ur^ J-">LL*Jl jjj ' d i . .. -«- ,"il iU« a 

3j_)_i.^1 jli^^l till; .(J-ul^>- 3JuC JJ-C i-U^I L-jl J U 1 U (J^J JclJ^J ^1 jlijVl 

y^ V"i i nj i4_JLlJI 1L>-jJLI ^ .4^sJl_j tj^-.-Jlj J£LUIj -ilj-LaYI^ (jlSJU p^" 
^l J i^ij ( _ ;r £J JjjLUI J>< -^ (j^o SUj ... ,11 jLS^Vl (^h_i ,-i\( M ^ "I I ^j_±, jJI 

juj zk. jj il^iii °\ aj Sj (jlJI 'lIjI nKTI j^i^-^ 3 Ct^- 3 stJJI Ij_4 ^yi^ i~- K .V, 

: LlL>- L*-uilj fr(j-tl) (_p J" 1 ^ IjSIaj . L^SjJu ^yjJI ^LfjijU J&jJjLII ^j-ajLuaJ-JI 

ifoJL*JI cj|VlL4j jajJI ^s Js ^i "i"i j iaJL«JI jjji^- ' *'l '"^i y . " . in jl ^-& ^ fi j jl 

J ' ■- '^ la I Ju& -j '■ ' I « 1 . J^* 1 1 LjiiJja 4jJJ 1 I ■ ■■ '" L^-Lc a 



^^j^JI 4 j j"^ (_ ;T _3 ^If "i"i t-iljJ 4_ijl fl-ja <_ ;J _3 t4_ij_j — ^iJt 5I tsiLibjJI jj\ 

J^J-i f»^jJ' (<lUJI (jl Jjj iJ-ajil (jjo t_3jLv Jjmt dUiiill <>Jl4 Oj^s^jjlj .jl^9^AJ 
Sj^Cs ^1 (J^cJJ l^JI g-JMI 2jiv9 (Jl L f q lii» AJlj Jl-3 . J_L_?Ll!l j»L*J I fl ~i J Q tfj 
^jfc ^^jLjJl fJLitlJ 1 i t ii1^j>. liJljj] (j' cr^ 1 L$J^*' f J ^^ '^jM' *>^J t-Jj-oJI 
<L_ljqS oj a <s> jaSj (j I (JjO [_£ >».LS * I n j m a SLiliajjaji 7Cja>l_a (jro ' ^ ■ ' --» ~>- tlajj 
al jLjj iiiiii!l ojuiii ^f Jl^jj jl Lij>- ^jJl^>JI jji. <ijjj . Llj lUj cc-j U Ali-a\ 
(_a : «Lj_iJi_ij i)J I LHjte_>J Ljjij_a joJl_»ii ^jji 5 nil ^j. At A\ ji ,a.j1l (Jj^^- (J I j < u 1 1 

(j^SL) jJCJuj ijjj^-LI J lalJlj L$ JJ) ' ^ ' J'a'iJl (J^-J (JjLaJ l_3jjjj A A -w V xjialjjs 

. Liiib (_y2j-Lt J'i a" J I j-A Li i-3 jJU (jl LaL«J (ftji-UU (j-« 
uHI ijJLl j»^ic ^ 4-L^ljJI ^^jII (jjj >Jj^J '-3?-" '(j^L>*J' 'J-* J^*-' lVJ 
4-i.j oJI Ja^j»Jl tliJjLaj i(_j-iiaja ' ^ ^j^a t_ ij-Sj Uj jJLs> . ^_4 jus 1 », ' **> '"■ a, i ^"i 
(jrt^*Ji till j ^(jy Cijl-^ iSjaJuC 4j miIjJ 4-^laJT CjjuL^ [j^^w liU jij < U->4 tliiHlj 

Li->.jl3-±ij 3 ; ; ,^ .11 l j ^tj j ... aUj jj,| jo^-i: :cognitive sciences 

*jk. J Jut 4_x^j_fcil i^i«JI JJ^S (_^3 f<i^ ml .^^j^jsljjI ^j, iloI J 1 f*ltj CjU a_aj_^JI 




pT.lj<IJ a.A... la 

(cic t_ljL>J ij[c S,< ^~. aj tLo^-Ji (jl^pJl (jj-lcj (jLuijVt (jlc iCjLuljJlJl (JjO 
.■kS} {^ i_jLLxc! jj-ja ^j^jLtJ (JJJ-H jjj^sj-C-U 4 j^j mKVI ^— tl Uu-^UJ jl (junill 
( _ ? jJI * 4jjj[^jj j^jj I j±% irTiW ill ^LLa ti-'Lta "La j Trim 1,1 ■it^a-!l^il oLiiZi O-iti 

l£jjJ}\ jj^_)jJI ol re i-ul a» !w_U j^ -»jJl SjjJ i'^jjL) 11 C}-* *' — *1jJI (j^-*-^ • 

Ijjajje-jjjjl JL>JI 3j_ijJaJj ^ *j» rt t— iljj 5jjJ >i_lJj jj-Lc SjjLill . ^m. J In Liii, i 
. ~j i j jijCtt f»o-ic (j5J_j .i'iL^i t->. 1 1 jjjiao (J-3-1 (jja ^ i ' " -^ *v I j ■ ^ - - --^ ■ " i ■ j ' *■"■ 
jLjtjo jtJLiil J-flJ . <L-u_& jJI Cj i j I 4 «A I r-jjjy r>^ eJjJ-c. t-Uji ^^ L~.j.li».ju 

■ ^ "■<"' ^ ■■■ — tl (jJljj^/l SLljjIjJ (jT LaLw Jl£|JM jj^aj , 4.3^*^1 4_iLuil^ (J-u-ljjI 
jLiLlc jl jL-u J_a3 . i ' j-^ Jli-a (jr & (_yjJt SLj J^j-t I Jl>.UJj .i—jjjJiJI *Jj_Sjl) l j£. 
(jjit J^ "■"" ( 4_i_S Ij_£.jjj_3 5j_j-L<a Ll^Jij ^,-4 4jj i r\ Ml 3 jj i n 1 1 ^jLj ^-J^b 
et—cj^iaJt oj^gj . I q\\\ -a- "m (»5-^J <**'j ^ ijtJLl (^1 ^ 1 <i *^ J-i-ujjj 4 j^j Mill 
i LijJa J VLua-cjl ^jClL^i a 'i t -i J -^ 4_L>-j^oj ^ i n -vJ I LiJIjjVI cLL>.j-<s (jjS_ m 
^^ic 4j_j_ua^. ^ •»■ ■ ■■''? 4_xS1j_ijJ1 (jj . 5-Lal iii jtl flj^k (_JXa-i j-«^l JJ^i V (jSJj 
ij '*">«.> . 3 Jj 1 jJ I jjj ' >■» 1 1 J i^iil, 1 jJ-lLcjJ I ' l j -^ "'",' (» 3-Sj (_;jjJ I (jAj i AjJic . i j 5 jj 
^j^I n j j . ^ 1 1 cjJlii lit La <_ ;r i-£ ' *j *~" ^ "~- ' "• '~~ ~ M 3 j j i ^ % H cjLal U'iII 

(__, n Tij i4_j_S - 32( , U| j U ^. 1 1 £jJ ic ' ' a J * ~'~ L^J— **' LliLfcLkLa i4_j_jjjT_j 1 UjU-L 
IjiS-Aj .4£j^%. -ij}->-j jl (*.j-iii]i Sjuii_j (jljjbrl ^ _i j oTi f Jj_>-I ^ j 1 1^ r tlilJaLUiJ 
SjLcLi «J,1 aj( 3.J ,jl JU J i5jL(Ji_C CjLj^SL^i (jJI 1 j h-*J Sj_j— i^aJI f, i ii ^ n 

LliLS^Lii ^j£. La- j ti i"i >iil ' * ' ' "J ' * " J^-'J J J T ' "*' C^ **' (j-" 0-9-^-* Wjliia-nj ci 
jj_>-JJ i4_^jjdl i^l j AiVl i>Ll n_3^Lj_i.Vl I ■>■_') J JjLi-jJI :3jj_uaJI (Ji-lj 
:_l_*-i (_>Ai-I-J jcj ,_f JJ1 > ,i*?Vl j ■-II I JJs JS (jj; aj_4>V|_j l5-gj-aL-~ill »Lj i'JiVI 

■ d _i l^m i 1 1 r-jl nil] 4j3^jjj 
l_L^aj|j , *LL4 (ij->- 4 ^S j Tii 1 1 C-ualjLa ( fzS.\ ^^Jl 4_j£L±j2JI £y* Jl ijsTA 4_^j 
. 3jj i.l 1 1 iZjLJ^SLa tiJj Jj jwJLl (Ji.lj ^ ^t~ "- " '"■'->• I - ■■ " jj£. j j "Xtt t_3j_aj 
^j-iij 1 i^ -kJ I J-—4 Jji LJJij j i ^j '-"I i ' i J ■ -*" ■ J ' --* ~ J t L^La Cj Ljx '-■■■■" -.j j I 4_oj q 




UUr&»joaJliUjiLli 

l"v« ^ " ^Ia'h i A l^"" 1 j ~ -^- 1 1 » « j| " -- l i X »"tlj (ils-jJl <4_iJL '"'1 ajl* j 

Liitij . jJLI ^ j^t ^LaLL^ . t -iU-. : J*l£Hl ^^J! ^Ij^l l_^h jj Jj 

[_3 f !j-»- Jl (_£) Liilj >ja_Lia_jJI 3JT Lijjj .<L^jj^ijajJI j-jj-i-ajJI 3J| 3J-cLlh<j 

^ o-^jj • I <j j " i (» jJI jjjsjlj jl gtM <Jj>1o (j-c. LdJij n U ,"n i " L? iJ1 ^^ j*_U 

Sj—iliL j_jj 7^-11-1 4 1 1 i"i " i 1 j *i ■ Ol ^^ i_)LLl3| pjjj (jjjJa <jjl C-ilJlj_i_ > JI j^ylc- 
^jA d * '"■ -»■ " ^lj^vl J^Lojj lJljS 3 j * ji" n dJjk oJLu . 4 1 i i^t II lZjIjLijjVi ^J i n~ i ii"il 
:3_uiljjdJ 3j_l^L>J| (J>^*-" /»Ljo| T-jj-UIJ JL4AJLI jj^ajLi^ai. j^Lc bl o"r I 1 jJLl 

(>>*JLt tiJljJ^U 5djL5J1 JLS^iVl Jj!uj Sj^^JI ^ j_LiiJ1j a^JI olj_jjb 

lLu^>- 4_ijaLaVI 4-jjLjtlll L yz>j-ua-al\ u& 3j l^.tl oJLA CjLj1ju>-J *JD -4jJ| Laj 
j 1 1^ ir J^j 1 ^1 ■>■ i HJLa ij joi jjl «j^" , „" ,Ji]| (_f J_Ll *J ^ ' ^* ° fi^Sl jJI «_ti>^_a 
j^aljl (J-ilujj (jLLiJJI IJlA t j^o 1 i^itjj .CajIj 4_il j^ (_a,L"i Je-j J j mi a ^jS JljJl^. 

. Ale 4jj^.1_L)I 

^i,i>J1 Lj^IjjJ : LcLS| jjS"! Ls jl>. (^Jl (j5?l jjlljj ( Ja^JL Ij^^ jls ^JjJ 




I ,1a Lr L.j . Jjlj*JJ S^la a _. . .. — t ^ oLS'ljjyt ^j-Ls .J££ jjSJI jT tijLij j piJyi 

dj 1. i ,i a, (jrfijJ '^[^^jji (_>S J-J-9 ij-4 r-a—L^sjJl (jL-£ LJ La (J_&->- PJ-^U (jiuS JLJJ Ju*3 



>Liu, D. Hume (WV1 -\v\ 1 } ^a . u a_> > juu . 2 : «.,.\»\ \ *i_p.Llt ^ 
(jLja J_> - nj , ~-~ It jtjLj ^jJs La^_i-ij i_i Sl^j_« U J^li.1 juiJ ■ ^ ■"■■! j a (JSLt^j ^JjJ uj-?^ 

t L f^s\J>- J'vuOJ • £ j >_ijJ1 JJJ-A. jjLseJXj JJLujJ ^^ ^jjj-JI 4_iiu9j ^i 4 mm 
tijjjj .J A . „l^tt fEJjLj /QjL»_3 jjjO I -t. n J!i_oa tl 1 j . ^-i L ^ a ^^2 Ij^JjG i_£J_^j 3_U>»J 
A* nl-> ^jLuo Jj-^-J (_3-a-i 4JI ^"-t. CjLi^Sj^-Lal"! jJi ^7 ■JoL^-II <_lli*3j JjJjJa (j£. 
IjLA (jl t*li."i J J .4_lj_j>JI (Ja-jjj /jjs 4_j_aL>Ji f" J 1 *^ All Jj_^.jj J_i t 4 j <w) <i f, 
VI (ji^Uj j\J - 4j Ji Mii*> <\1 UjSJj i J jL^dJ SjIjI ^h^I >A 4~iiir nig (jja l_*jL>J1 

. ,<tLtll 4,<jjlfJj (_gj . "inl ! /fignll ^JJ-4 ^£JU 

Inquiry Concerning Human s i - , ,n fa ;TI ^-s c^» <j\-1^ j-$> 
'"■ • j ; t~ 1 1 ^ 4jLu.j» <L)L"i<1 r>L^ilj JLa-^LS i WiA »L«J| ((Understanding 
^Ij-Lui jLiI <ujj ^jJl (WW) «Ti'eaiLse of Human Nature "L^—ii— J I 

4^Lj£.jjJI d* ii i nlrtl i*Lc.l ji^a Ju'bai "u$J i'ji iM ■" j-* 1 " (j-3 ' ^ . -»- 1 " (j-a .XLl ' » I ^ ■*?■ n 
LLo^j lt^**" Lj^-LijI _/jjtuJ 4x.L-i^ jj-Aj ~~ 4_lLajlI! 4j^-LUI jjfji I * ..:-w. jj^ilj — 
J-qjej J-Aj d /■. jit jii-uk (_![ » i* ' "*M . 4_L-a 1 1 1 1 JaLujIrl f^JS Lij-uI a 1 j 1 ■ °iiTi 1 1 1 Jl± 
4j^tJ »Ji. ^"l ml dJLbj flJ 1 -^ LljjSLij (J I A-U (SUCoJl (_y^- ^_>SJjj> '^ ■ •■■' ■ ■' * I olj£.J 
J^3 i^i -^-0 j_»SLiijJf (jl [ej-ll l^kji-jSj] ti m**" t j-C 4 i ^i -r '^ J^UeJa i L^J Jjj_>- V 
Vl ■ *■ --^" V J" «l ' 4 _.r Ij^j'^1 3^_*iJI i'I mI_A J^ (jlj < lju- d "i j i^ J^J^>- Ji'l-i 
il {j1"i(T jl (5^^-iJlj (^/Ij^kJI LjJj-la (JjC U3 3LLl»I1 "ijUl j I iX -r"< . i.V 3iLa />£. 

.«jl_J3jJ| LkLI 1 1 j l-i ■>") (jr^JI L_ajL»i,1 ^aj y\ «^u (_^I j_jS1^J*l!I < nj ^j u-ujJ 
JlLo jj'tjj ' i "^ t>-'(« a CjIj ) ^ r 4jX«LjJ' ^ ^ . ..t .iU ■ ~ < I j j ' i Vt jUiii ^. ( «" 1 tv Aj 

jji La ; LJIJjjj 7-j-L-i (_,S-I LaLu (jr^-i ^^~ a ' (j' (>**^^ -l-Uj , ,,j11 jl_jJL>-V( 1 j-4 
I Jufc ^£. 4jU^I ji^U". rn'i (J 1% <?4-iiiJU 5 j ^l LUaiil (jjJI t^io^JI ^U^VI 



j-U « n! ~ « * '"'I'lj "' *l (j£. I A .m S (jjAj jl jJ_»j 2 5>_J_3»JI ^Jjjo jjC f, \tj\ 
«^_illj 3 i > i^, 1 1 1 Si j -wtl .J9 joiiiLil JLjIjjJ.1 a_a> M » "■ ^ ^joSkJ !■'* fl.'j) f-jLsoJl 

qoSj iJLgjj idb.-t.M 1 1 jJjLscJJ I • ~ j ^- n ^| d j t 1«M /^ulj-dJi ■ --■■■ _ii . f ^j. i^i.J| 
«-Jl_a^_M (j if jSL^o I Juta. (UJj— lJ-- jJL_La-o_j i ( <Jl_ti- t 1 il i 4.1 j. \ t<-i t ^jJb *_sL^aJI 
' * '^j J-tiaJI .4_LL!I CjLlj15L«|j J ^ * H (^3-3 j-a * \\ *~. . ., >1 niL jlj-Lsu p ■ ■" 

j^jLj_iJ1 aJt_A (j 1 ^1 ^ ircJ iJl 1 j ^ j ■ ->j j^jjJI jjuljJiJI i-iUj j-& -llj-LlJI I ■** j I 

. ■jUj^U jtiJt (jrijVllll Situ! Ju!a jjL*JG "^ 

4-> i hi ^1 (_^oaJI 1 flj'^ Juj-J <jH-" '^jy> ^U~H 4_LjjLqJ,l aJufc A-iIiLji*. ^^,.9 

(J^ rt I [j^J-C. JjJU (_jl M^ ^J £11 A J J ftv Ji-^>«-S (J I I 1 "I frju (aJLjJI jjQ £ L>- J_£ 

, La ) l^"i ti I j 7t )j-±& Li-LA 3>c. tj*-^~ i_r o ' * jj ' ^ -"■"''' L&Lujjl (_jj-j-'I Jlc'^oJI 
Uj ^i^JI ^ j-*£j Laj3_L3LliII lzjLS La I i! ((j JjjIj >a I Jub Js^l <jlji 

aj^ (jf JlSJJU j-4 .4ji£. jjs La (J>^ Cx* '^•J'J '(ftJLfcJI 4jic (j^SLl jl (..i-y^ 
*X. Vj 4j1 . 1 J 1 ij-v-jl a-2JI I ^ >f i ?i .^.C "i i«JiLaaJl jj^-J CjLLsLjjI Jialj J-^i 

^jJLj>J| *j J_c 4jLi 1 1?il-i'ffl aj j. ^ (jJJu . JJ_i-aJ1 I JL& ^^.3 ^yaLiol f^rji 

(jil! «-jL3jU 4j^j iilh^ 3l^Lta jj_c uiij Ij^jo V] <oV^i.riiiil ch.ljJ l I tlaji 

j^ JJ-»J (jl «Lj jJ^J i<L«JLiJI e> j (i rtvaL (*^-J-4> ^j^S j^a *_<_lL>J1 I J-4 p ■■■"_' 
ftS |j£. P-^-iA '- '^'^1 JuSJ .4_3j_l-Xl <l ii i nl'A j^ Li^. r 1 i >. j j 1 1 jjialjJLI 4_>iJ_5ja 
1J3JJ 4LLS j-x£ (jJJu^l Juf ^1 JL^S (j^JI i^^aUJI oVj\ , M "rtt j^j j~.i,a 
t/.ltrl Li_3j tjL^jJI ilnT^p lJU Iftti »U Juj-^JI JL>m ^i j j- U-.1 31*; ,„ f ^jfcj 
Vj i4-±jL^Aa (ji_)lj^J ljJLjj lJj_iS S3j,_i_>J 1 1 ^ip r n miS" i-? jJI ^ ^ •■■* t ' ^-iLa-Ltl 

JjJLj>iJ aJ (_JjL>0 TCjLlij j J ntl LJ TtJJJ jl l4_Lij^_<jLi1 ISLjJISLJLI jrulj^ Jj ' 

Hj-ujVI o Juk ,J^ aj_ Li (jJa^jj S/o_LlLI 4 j i 1 '1 "1 1 1 Sj_2jI AlX4 OjI (j_j) Jjsj 1 1 Jul 
Lt^LLa 4j_ala 4_ftj . <Q^j_*ja ^_a J^iLJ jl (jSLaJ La jS JJJL>. jjl T~"i I j " ■ ^- n ' 
( _ r ^-ijjGJI 1 at .^.".CVIj t JijJ u JI ojufc jjLaJij jl jL^VI ^ ^it 1 j^ * _i t->~ 1 11 1 LiJI 
ijj^ljJi t'ij i^ij- ^^ SLfjjJLl tLajjilnJ w rtjrt-».tl (JLsJ.1 JS-iiij < Sj-j-u 4j*^Ij-H 0JL4J 

. 4'u.LJ j I j J L»- i 1 11 Lo 1 JJt J 
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Jean Didier c<'t <<,','* d-ujuj oW- j :$ '""^ ^t,^r^l L^jJ^jj *JU. <jj 
/*■' Biologie des passion ^-l •- ^V< I j ^^-a <ul " < ^ ^Vincent 

(Ji»J) « '1 *"-" (1*=^ I jj I i i i ii CjLki->.*M-l- ^ '1 *'"i" - ■ *■ JjjLijI Jt-iLLaJ) jj-* '■'*■*"' 

(^yic L_iiaj| Ci*i iii'^ A k-j — 1 * ( 3 . ' k" "'" o' O^""* 1 " 1 ' ' . ^ "^ ^ ^ f^S - ^ ^^—^ ?~V'J 
cLalfi tlj— « Mj 1 3-1 LS jJbj i*\qAc (j<2Li\-inl\j ^jjjjJI d ii i n^Lfl ajSI (j-° U^* 1 *, 1 
CjjI^j.1 nV|j) S_^j j^^ (J^'-'y ^jU^'j Jjj-»J1 Jh<j 3_JLc 3-j>.j.l ^Uv yjiAJ 
<j-a «_iiaj1 Ijl4_j ia^-j-Aj <^-J>! J-^Wj — O-^J-^^J (((O^Vl—aLlII)) 4jLl£ (^-J&) 

Lr _Lxi_jj j )Jl JqjlS a! (ji.ij jjl _UJ_3fcjJ1 «L>.J (.j-^- ' '^ ' 1 1 *> gJ TOj-t-aJI jljj^l 
daJL^ (Jj^JL^J ' ii <ij ■ Lj-^cj ^j-^*' (tic j ■ " * j jjl 4j (_£>^»- 4_aj_*JU 3-j^Ja-i ^^3 
^^ t <Uj ... jll l^Slaj (jJJJl 5 ^ ■ -N ;U fu*f Uili^a ^ (^ A* I - WVt) 

U'l K (j| £yl (^J-'l LT^J .iJai^ 3_3jLiJI 4j^JJ 4iiii jLjj£.^1 (^ LJj-kl (jl 

lLljcj j_5^ f^i-*' i - J 4 1 - t J-^-" j* ^" ' " ' ("s-I 4jL^ 'f*t9-i-*J t -^>^ ^ "j" 1 ** LP" j-^ ^ 

VlSLij Jlj .,,11 Ijla <jL£" iJoJl^ (^JJ 3 j . u ; I L 3. J; un ^1^2 J_^=^ jlijI 

(J^t^J-J) (j,^ ^_; «i->- ij_u_iu I JJt ^j^ ^.i C Jkilj .tfL» i nl 1 Jt£h-A jl i \-lL*j-±2\2li-a 
^jSLcj "ir j~t*Vjl . .." j Lol-l ^Li_iiiij3 til ^ f Ju>o i<13ji_«JLI j-4 1 "ij « a ^j 1 i ii a 

3jL>."i/l ^js <i \ "if ^ I'i ■ ■) {jrJbj nJ at H 4jj_jis fn_i n ij*v (j^ i ■*■'■'*' l^j 2 *L^LiL>ij 

, »^>^) mi j II (J-a»JI i£j£ lt^- J-^ ^^ ' 1^ Jc 
sliill jjfc (J-fl-»JI (j) d^Lajaj "U'K t-aJjju I 'tri 1 nij Lu }Lfl^ "JJ3jlJI La < j5k-!j 
1 '- ±j »"' J— AJ • C^-ll j oil L3j9j ,-n^ lill jLcljJ & i^t>. (^ Sju^jJI I j'if. f*AjU (^Jl 

J^-iij! *j ITlliiJ 1-TJ ■» Ifi (JJ^! U7^ 'L? 1 - 1 ^' Ji^° 4-4^>3 t_-lLaj=.f ^^ V| (jyjtjj V 

J-iLiJI ^jjuh Lul .K^^aJLiJI (Ji-«JI JLJ.*)) ujil? (^j 3 j i itLi^VI ^ys^jJAi (JjoliJI 

(j-uJaj_oij (J^G^SLil I j I i " f I a ± tfij (jl ^j-j^-iLa 4_jbJu->Jl «Lj_3j_j«J, I »^JaJ1 ^ys 

(jl i-dJJ ijH^- 0-°^^ u>-^l <3^^ Cy*- Orp^Lc- D^^'^ ^^J jjlpj iiiL-u? Lv^iSL! 



W Paris: Odile Jacob, 1986, 




a, .^ ....IKI I aj)j___J | £A ...In 

L-lc (jUUlj < J___ 1 Li hi'^I J_9 ^j. Cil I 1 1 ^jn |->.lt jlj ,jcX\ ___) ___3_J ^.j_>„"tl 

,i.i"in.A 4_j^_ 4 j "rjjLJ d_ii«-C J5— • jj« djJjJaJ _r— J^-^J ' O* 3 J ' ^ *kJ I 4_>.a 
,4JjLajJlj j— >l_t-Jl jJt-^a-J ((j£j£ l?- 1 -^ . (J^SLa 4j (J-mJI jj 
-dJ <4J 2 ( Ijui Jj»-ij jl (^ ^'lj '^ (_5-l^- jL-s l* ^ * ^ .' 3 'M 1 ' Lt-'I -*----' j _ ' "J V 
|jL_> *_a«. ■ *j -^ __i3 ijs.-La C_jL_* ___]! jj,l ji_ 4ljlSll i_ajL*i1 l_U_ V} 4jjJ j_o 
Mj^Lj jL_f 3^ isr-^" l f L ^ L f J) 1 * "' U --->_£ JjjLj (____. 4jjjj^_u3 4-1 ~r f (___! (JAjj --^ 

_-U- ^J___t_jJ1 JJS l *! _ l l " l jj J L_J I 1 J__ ^ ■» ■ >■> ljj^q)__JI 1" ■ ■■'' _^ ' * * , Lj-lj LjJ !)__&- 1 

jl Jgmll (jji . 4-tL±__lj 4_jjuuJ1 :4_9j_l1I jjo j-__jj drV --->-> 4j>j_c> ^jJI j jjq~'H 

IJT -jJj^a--lJ 1 (_j_J__>JI jja 4_i r-j_iej *__a- _}$ ,, JjlJ ___al_L_a 4jJL*_iJI 4_3j_*il r^g-ii 

Jo-Lit I j *■* ~ " --.I ^1 4__j.jU.Vi 5 JSJ! l_____aj) empirical intuition 

j] Jj_ Jl^-jj L* *_-Aj L_L_I _-i*-4 J_l_ j] .^ (JjVI ___. Anschauung 

_-)j)VI _.,L-n,l,l I Jul jJ^Ll! XU^LLI 1 _jjj___ll j_J^ t—9j i ii j .<j_iJl_~ |_ji i__jJ__- j5U-J 
. LgJ-lJj l— __L__j!j i_a_J ljL__l j_aAJ jl gJL-J V 4____t^j 4jJI jJ___i jl 

t_ i j_-J [LLj^oj_Li_J1 phenomenal >^l^_Jt ji^Ja ____. * _■ <t 'il jl 

_Jl_>_U jJ-C. pj___>jJU» ___& S^jiLkiJIj . 4_ji_i_L__il 4jjL_lU l—lJIj-*- Jjo ^j-ifcj--*. 

JjL-CJ jl j"j__V_M jjjS-J JL__ 1_0 £(_--i « t 4__L_lJj__*_jJ I _j_^a._L_>_M j>JS (_)_iJ__«J 

4j, I ni-ii 4_lLulJ jl __jwjL_>- £{_.,-1i __Jj 4 J " M JT-=- (*-!' 4JLa- <(___ aj eLjijj_lJ 
jmj J j j<n ^1 4^>,L>JI «ljj (3^-JJ (j i " ->J1 i—ljJ^U j_ljJI 1 ' i j Q jj .4_aij.lj 
«^l_^Jl jkj j j j 4 " 1 1 j I i_ljjVI (JJ^— jc L^j^LZLoj j«-JJ 4 jii j qjjl cLpiiVt 
l_e-J3 j I Li jLdjH d " ■ ^ -- j a L=>iJ j> jt-<"i i ii t 3f ( j L>- (_^ I i--"l ■ sjJk 'J " ' ' " Cf^3 
^ »i J^jlj_I j) _Li. L^-Jl J^> (J ^1 ^1 ,Sj_iLii,l 4jjj_I _jjJLI ^i intuition j^j-jJI (*) 

jjj1.j_s.jj I j\ j___ijj| _Jlj_VI ^_JI 3jL__!>U I j'l - • " --I j ^<j __I_J ,_^|^l_j_j v^_i __L^j_a _,^_ij 

^ j'C n"i 31 J"jJj__l_I ^i t" -- ^ - 1 ' >-^ ^JJ— ' S_^_jJ1 _jL_jjII __tl ijL_^1 jjj.' J__L_j .,___!LiJI 

. J— J_i d ^ - ■■'** ijs l— — J Ll_^jI ([ 4_uj^_5_li I <j^jJj>Ji n — -Usu-ajo lJ — * (^ 
ajLji^LJ ^j^JjOI ~ 1 U ia a a1j^___u1 ^i L:u_u j__l jl_ +LaLaj d 1 <i I * « "^ ■ ^ ■ I ^_li____^lJ 4_i_i___jl j__t 

4___S_]I jl j-^o .l-_]jII jii LiSa -.i^-jj^JI olSj-uJJ iLUUI ^T -U^p_ Lii ar. ixjJI cjlSjjiil ,_Jl 
j.^l l^,-* a^U'Vl 4_j_ji j___ .4.3J oi 4_jL_j L _ J _LLiAnschauimg ^.a _=:_? I d l n i'i , ,,! ___! S-pU^l 

jLiil jl t 3^ -_J — ^J -<LJj_tJ L<lj tLdj-ill j-b . 3 ^i . . . — . H ajj^ijl julj 4_ljVI _cl 'Jj .i. jU 3 a j . II *n , \ . ,U 

ij^-Jj^VI -jLjjj^I jij .. History of Western Philosophy!, 4jLl? ^ _!_JL_Jl <>^J1 (__a _Uj 
■ U^l_>: jj_ __ jj-sj Anschauung 4___ iL___ jj^j-- _ci intuition 3uK t^j-j^j l_L_ JL_^ 
(jj jL-o ij^i^j^l -_-JJl p>^ii 4 j If (jJj l_j___a . Anschauung j^ jIjJ-Lj l_aL_ 3_j| 5 j_l_i j_J 

. [ jLi—^-j^al j 4_ljjj_>ij (j_^JL>-^ ^_J_v ^1 4j_y_il-3>_ Jil 4^iliJJ JL-iLflll Jq_l_ <_u_J__ 4jj^jJI ^^jj—iJI 




puul^SJI '£*■■■ In 

^j) 4±-fu ^5 .[U^oj:_l^1! phenomenaj jjsl^tJI ^1 <-3jjiJ V Lot iliiLaJI 
^> (3jj Ljr^i>^Li_J,1 JlSLiVI ^J-ua ^ UjJl^j jjf U[j i phenomenology 

cULa La j.* I Jut J^Vl LJ it j?) * tjk-^N' ji .^U- ,„', L ^\ c |_ui^l ^ ^M^t^ijlji 

._£) j^i.LkiJI L_aJLie_fl •" J ^ ■~' j ' (jLaiiJ_a Lo-& La jJ-i Lr"- "U J .'- j"" 1 La-4j .( JajLS 
LjU lio j..^ilj [_jk3Jj jljj-tj Ljt^ «-i 4j11j_>J 1 I ■=! j.'i.Vt «_tia_j J-a-«JI <}LiLo . 1 j JJ y" ' 

jLflViJ (j^jJLi!! (jjjut ,_j3 Sjflt-LBaJL ' , ' j i ' -" a i4j j *" j * s j Li>-)L». ^ySLSji 

Cr^J^'J u njii>- i^stj J .>*-_J ^*4^ L>"^ Ltgjj ^^jl^jj ((jLSUIj 
^■j^aj LJajlj itiajLS ctijjiifl (^^ (JJ^jfcoj*. ^j irwr (jlSJL'j (jLsjJI 4 i n>- ^jj 
4_iJLj "Uo-lUI olufc Jj-» ^ Jo^LS ^j—u/f Jl^j .jiLiJI JaLsuf JS3 ^ ■■■! ^ a 
>_UjaJ (jl ^jS i ' ■=* ' ' " A 1 ^ i V i "il " i " J-SJ ^ " ' *' " h 4jLlS j_^ L±Uj4 ' T" 1 J '-** J 
i'jj ">■ i^yaJL>i_M ^ S « II J L _^JD eLlLLS ^j-A jJ J ■ » ■"■ 4_i_Li-i (J4J>-> J Li ^julj K( 1 olf. 
^jitL t j ■ ^j ^ ' (Jj : iLij-iiaJ I ^j-a ( \ il i a "j 4_Llj I aj j" ■"■ ■ ^? p J -^ ^ I t tiaj LS (J^-^J 
/j^j SLiiLiiajis 4-i r a-Lu±c}\ 4_ij-uljjJl «lj>-1jJ,1 j-jiij-a , t ^ *j La 'j _' '\J "^ * J . 

^Li 4jjL^j3 ' ^ ■«' jjl t ' ^ jj i^oiljjt Lll^j (jJS JajLi jlS^I ^ " ^ a jJ-^j (_^-Ij 

j j ^11 (ji-c .4JjVl liilj ^jJa ■*»! '"*' ^ylll 5 i j, j .^11 jLjliJI .j>.« i jj^Jij , U \l C 4jj1_u_o 

ijljjJl (^ Ji>.XJ Jl3j . A. j j m i 11 4jjJqJJLi Lfc^jJjLflJl-! tjLSUlj ^jLajJI UjA3 jx. JJ 

L^_}-i-u i*LaJj_>iil (JjJ-IaJI i(j^ all >J>1 ^ t^ -t-M I 1 jjl Ln j 1 1 n"i IjjtLjj J_S_3 .^LjaLS 




A, .< . ...Hi; l l'frjjpull ii A... la 

>-J-£l 4_ijj-LaJj : Juul jJb La j^JI JajLS *_*i^tj _jL-u jja (jw 1* Ijl (jl (Jj-iul (j^Ai 
jJ.lLj_a r_^ L ^. ~ _U 2 tl j ■ .-if) 2i. U *II 1( _£j_Jt"| 5jl 1 i\ . 1 j * ■ ■ -. 1 a J£ ^j-j) Ij.l -\. 

L^jl . 3j j fl hi II (_yajl ii'll ■". *. ^j 1 OX*. iM(_jjftJLiJl JJLiJI JLdjn i_jL5 (ji 4 rt "V J! 
n-ALLn L-Q-U-^- "1 1 n a (Jj_fiJLH 0JLA (j-i-iljj O-" 3 J^3 * I {j j ^ uj— ^' (J fl "* 1 *^ (j^ 
. jUr^ijI JLttl j^ 4^-jijJaji SJjJlC (ji-iljj (jja IcLSl ji^l 2 J UJJ (J-A^t l"i mjl 

14 ji«ILi 4_iiLiJI 4jja_j_*iiJ I ^ 3 1 « ** *j j (Still jj->-j SJLui^ (3* *"" *L*j!>^ ^ i'^j ^"11 
LtsLpjl 4_jjLjJI a jJtl^ ii'll ■ t^ .~ i" 1( jVI -j -^ a! ;*, Loj I 1 3 '* ^1 Jj 1 1 *fi 2 ^LrUu^ 

jj*5-j>J! (jLls Ijl La j^a Jj-iil J-ua3 (jSLaj ^ 4jI f*5^>" O^uLa i*sl*JL lj^iL-<: 

^j^cj *<*-^ £ - iiijJI IjoI ,3iAj ^ jjiI I J-i [jSL!j -^j ■- •>!! Zjj.^IL jju (jl ^jXju 
6ij.i.*ii L^iLi Ji5 4st5sJI (jU <lailil ^JJ) JuC ?o-ll J * '"'J 'J J J-f J - u '-^ eUV^ La^o («-^-jJ^ 

. *2j ^1 Vj LUjJI \J-& J& Lo jjisLu (jl JjL^J (jJ Lai ^^^Ls. 1 1 U^ L 

'j? uJfll "i^fc^Jsyi ^Sj .'jjLiLLa.'i a ^jilt^jjAs) d_nJ i^yJji) 4 i*->j 1**1) ( ^ r J 
"Lw^jJa'i'l [jit* I ,frAj; i«(jliil (^ JjJlJ*^) Liajfj ((jLojJI (^ ^j'^J dJ *JL*)(i: 

4j_u f Lii (^IjJ (JLA jLtLia^o jjSL^Jj .«(jlSJH (^ ^LHjl *i/j (jLa^JI ^ *t_LILa ^ 

L f ,_,_"] jjIj tjLJaj j^L-ul f*^?JJ (j? (jj_*c^>j (j^-J-" jrtiujL^J,) cjLjjSJI tLJt 
(ji. vj f^^iLlJ) I Jl* ^1 jI?u'^I jl) ijjSJl ^Li (j! £j j^ L*i jj j i3u)aj dJ Oj^^ 

i^UI SLalii JJu«I t3f^jJ' o-LiiJl iJj^L. jj£ 4_i^ Jj_oJI Ja-aj fjuXI itxj^ ^ 

tji ^ 5b^»a^>JI aUTuW .bib JsuJJ <LLa j_lx. JoJL^ Ltij ^Jli^^ Jj>J! 

_wij Vj 1 3 ^ ; .-j .ajj^oJ) i _ ? hL $L^ i; ,^-Uaj . Jli'a ^,'f transcendental ^UixLJ/^ f *) 




rjlj- j-Sj ^jjJI — *j 3 * U '->-& t-&5 jLtiiitj 4_ijLj3-j^ tlhjI^Ja 3 * ( >i \ 4J!J3jj iU^ 

i4o_jLSa aj jJi (j a (JS LaL&j 4i^jtj j^aT j_yJj ' " ■ 1 ■ -^ j j p LuajYl cJj-iJ J-fiJ 

(j^ "ii 1 ^Ld. ■>■ (JjLuj jjl (jijaa f'jJj'j' (_r^»-J il>' >*J .tiLIi ,^3 L_u — gj 4t j -*■ Vj 

La 4j5j : Anschauung aj^JI jf iiiL4t JaJLf jUu,! L*5 ^fj (j^-^jtif 5jj^U. 

> JJJU i aJLA .Ja-*-J jjLS AJ £y^a • (_, i n-xJI tiJIjJ^iU 4-*-l^\Jl. ^i, "i/j {Vj_J^ ^^SJ 7"^ 
j^Jj 4 i i n r ' L) ' J j "^ ii "iM ,\j3 JUJ-4J LijvV d ' -^ t r* ■ <— 3j_ tiJ ^liJlj i«4jjj <.^n» 
Llj (Jj-3j (jl JajlS t^I-i" i ..j 2 ■ ( I ' j <i j ^ LvLi^a] uj_Aor». ^ * , ..\'& j "■ *~ i ^ 2 A . -I All 
jl <yS SjjliJ^ iJjj 4jI <_ylc . 4jj_a-uaj( j»ji*Ji ^4^J ^^ LjjL£.Luj (f\ (ji<p £;j-«i ^f 
«ii l!*^ lS-^ ^ ^J^l ^*>J (jfi^- U^ 6^ Jj^*^ CJP" 4-4^ J-ajju jjl^a (LilXcLujj 
L^_jl^i juLa'i t in Sa ^^; ,.iMO( J .jS* *"'^ (j^ L"ti in ii tl jjJfj (jJ-* '<Jjj— >^j r*9-WI 
jjiajt» tillj i^'vj mi^ASU) j&euW t-Jjlml I jt-L) (^t SjJillJI JLaJl^ 111 a.,,1 nj .(ULLsJ 
La (jfl j^Us^i 4_^j U M- &2J .~.. j (I 4-l^C. Jj-^J -J^-C'l JajLS" AU-a_j ^^^LiJ) 

^l> ajb-s! J^ o^ ^j^" 1 " ^ V Lijf (j-* ^tjJt lA-^j • lj-"- 1 ^ *La-^ j J-^ (3^y 

UjJLjkj (ji LaLoj iUiii Jlaju tjt jLiiajLuiJ LjLfl t d t j i h 1 1 ijr ic <LLj(^3 i J*3jJij ^JinJI 
(j£.j 4jJij (j^J (j^ 1 ^-^ O^ - ^dJ-^ u^ '*''.' > ^■""11 *"*_' : (_,S_i_uj^lSU I j jSiTr It <-ukL« 

La j_jia-La ^j-a \ a j , nV ;4 jS j . .r^LSJl JuJ_>oa Ljjjj-JU (Ji>-1 (jJ> "^^1 _1_5— ■-> X-Z-j^aS 

A^au3 I j 4.1 » £. j-l- *it j L n i ni l ! JL^Jd - ^^Ltf-Xjl ^C^JLj j-Li s, \ (JJJ-I) (ait. ;jJll «La JlS 

tJljLstij f>J^3 IjJ aj^Li j-iii jJuj J^ ijljull ^ <LiI (>a C^J-" Lr^ j4j5I ■'i'ml 

4-^i-re. t) ( oa ojJl^- 4_»_».|^aJ '■(j.a j . ' ^ "V JI i-».j ^Lf, .4-jijJ pj «'l Cj3^a_fl_>ii LjJlXJJ 
jA i^iaS iLkia-3 (jjJua-Jlj ij^jJ^a-Ji il. >^* . .,1 Jitll ^j~ u {j\^* J j ^A'U iLaJ *2 

■ [t-riJJJLM tjj-^_jr^ La jgn a <jliU — ^LajJI - j ^ ; A Jjhj i_jj^v (("ijsLjJl 






'A ■< ■ ...11^ 1 1 '^SjboJI "<j ft ■■■la 

*■ (j-Sljih luLjVI tlfj-Sja [J^tljjj iS^jitc ^"mVI r>Vj ^1 1 ^rtj ^j .(l-9jLljJJ 

(>*, SjjuaJ,! cjLj^I ^ jXj U jtjll jjL*ij jl3 . Loli- LabwM 4-Ax!l j reality 

lLxiLS l_i1IlS ^j Ij^fl 4 j e- Tr_ ij i uj/^fjiJ, i iJJ-^J ^uljJ.i d ;■ ■-- ** ■ '-j *"■ - ■■ * pi HLfllix 

J iC* "i I I «_jS I 1 J ^ ^- LSI LJ_lIl| J jl» "j LllLi'VI I "In Q q I'll "' ^."' ' (|'> ' -i ■ -■ "Xjj 

(juLft i-i\ j it Jjalijl AjjJj-lJI Jjw| ^js 3-4-aJt! ij \jJb j^^L) t-9_J_ui . ^J ' "^i£Jl 
'**' fjMMl j\£. ia_il£ 4jj5_« jl Uajl Ja^^G Luj .^loI^SJI *Lj^j5 ^ (jpj^l 

ijSjjj 2 /_jJl ^Lui^U j"ii i il d ■ i i-*l ■ rt jtjfl L^flJJ f 1 TJT io I * )^ j3 'o'mJ^ ji C'-iS l!i|) 

jtujIjjSJI ^LjJ-j^ JjLijj LlIsjIj . L>a ^ h m (jjjj-k u^ 1 I o-d'J. 1 3 J J "* "' ^ 4 ^J J ^-' 1 i L»j1.1 

oUj-^i l^-Lfl La AJt>\ .Sjujlc JjIjJj £j^>JI ^j^-aJ J J "-> <^l J J^*~"'^ 1 J"* (>* 
^j Lb J-uaj J-3 ^l*Jt (jl LjjLl-'lc.I ^ Lj jL-i-T Ijl . (j^Lj-J ^jiij-ju <j^tJ^ Jj all] 
aJ 4J_J^I liiLj (jl Li^ajf Liiijolj (JajlSU j^ftl^H L_o Jfi i jji \j j "r'C jljjT CjLLalaJe-* 
(j-«-3 ((((j^aJLiJI J.1«JI J_dJ» lLjL£ i_jLl^ ^ "'J 7" J * A (_y3 ijr ±\-u2£ !!iL«i£. 1jL>1 u3j_*J 
JjjjiaA i_)j_cl Jl9_j . 4seJa 4JLijua 4 a i rilaH JuJL>- ,_yiiLujI j^l 4^>.L>Jl (jl j«-iisloJI 

LLaL^ii 6x>tJ '^ (_>uLUI o^ 1 -^ 6' 6-° (*^j^' cA^- — d_jJLjjiJ] d_i^Li /q.^ till ,j\ 

^£ ' L --^ t^ O^jbejs ^V ixuJj3 (^gj mi;!I rtt^l (_y3 ^fa.jJj'Sjriill tiajL^ ^HjlJ-i (-L!_pJ 
(jl 4J (j^ *-*3 iwjjjUs Jfi '"•■* ojLjjCI y_fl 7t-LI J^-U aJ ' ti lis ilj Laj .SJjJj*- (_>j-"I 
. L-) ll*i*ti'*tn*tlj'i J-4 w (JS — Jrt^lT jjJjl {J*3 (JS ^j-a lS^- - ' \h^" ^^ tiJLLk (jl jJ-3j 



L^i SjLc^ * reality (j-&> t— ojiJl kijVj_2_Q ^ja^ , iiT^n 11 j oMj ^j-» ' ^ "" ^ j ' * &Jl_5-I^ < J£ , 4^>JI ■" ■ *^ ^ ^j 

;4_tLlIi ij^l ijl^-ij ^J-^^t- 4 J>*^^' Ji-^1 La£j9 ,^5l^Jl jl ^ii j^-^^i SJ^JLii -dj^Jl (j-u^Jj CjLjVI <J_jJLa Aj^^ij 

j j A 1 ,j"i viiJL^ ' ■ -^ ^ j V» ,M TA fj^, jiusLii . ^ ^Vl 1 Y lL= ijM^-aJ ^A?Lj-W jIj lAjj-tJI li " ^ ■ 1 '*j '-'-^ 

4j viiijj 4_dWxja ^1 d 1 i»j| j rt " 1 11 il — L^a>_L^ fljfi \-aS — ■ >~ ^ *^ til Jl j-a_a ^ J ' Jul /rl^- Lai a * ,3^'J- 1 L t"»- >j 
^rni-^ n ^J I 1 ^ M . Ji-i-ij' 4_l >i_IJ fl rtlj w h n |^ I , il i-s. tj aiaj^ ^ LJ^^ lJJ^i i ifj I O J ft /I A M-lLij! .j . A_il i_*_LI 

j.j>UI .SjIjjkJIj jLiU ji .J2jjlj 3jU1 jijMjS .jL^aii>ij ajjUJI f ji ja inherence ^jMUl (**^ 

.[ijLi^j^l] 3^">UJI ^V>l«i 



tdJjflL-ill ^iSl^j jJLa t^j^Li tjji JSJ 4_i>.jJalij| 4-lLj tiiLLi jl *Jbo 1 1 j-A (JjL^- 4 (^J 
ilea ilLuLS LLii- ( 1l1i Ll4 LAj • i£j ••• ■" ^j-uJa-J) jnln'l l^-n" r n a Lrc_JjU 4_sj j) La£ 

n^> i'ji-jII ?t-<jll J i "^ a ra^-3 ^1 Jj-aj L*-jjj jlh'uVI 1 j^lg. (ji I Jjt ^^-itj J-* 
j-i.a jJ2j jl 4 *i ill ■ » ■ * j V (^JJIj i4 n ■ ii lull (^»Jf jj-uLuj jl ^-j^>9 ,* _ " " 



■J^ - " ■ ■■ * Jl <,~&\ ^1 lJJ^J V L£ Ijl .V Lajj ^lLiLLS 4_JJ ^Az La-£: 4JUJI 
j2 ( Ij-jjS J .^al lJlSqjO j_j Uil ■ i li iK LjflL>- i-i-^ v jja 4jl$I1 ■ 3 1 YTi , <\ \ » It-i iJ->ij 
I Jufc jn /oJbbJl (jyjJsLij I jLIj t-flJ^ i_3jjJ (j I Jj 'f*}^& 4 K ."i a ja* XiJ aJ uLiaxjS 

jc j.i» : lJ Vj ^ i 1 ij UjV IXa djJo. Lajj '(^jj l^jjj L»5j .{jdL^flLLiil JtSLiiVJ 

(ji i4^wjLa- LaJ|j Lu-AJ 4-jjJ (Ji.|j i J ni ll JjJo* j-^-i ' j^-.? f*J 0! ij^'^ Jj 1 ^' 
. tuIaJLSJI 4jjLi*U J>alS u-Jl ^jii. |jj* lS>^J (JL>Jl ^J.'K'j ^^jj^H f-S^aJI 
4jUjU-tcj L^Jl jj0 (<ui>J1 Ur^-J * iiuilAil 3)jvjJ,l I UA>.l^a (j g"i Vi jl i— iJtJ jVlj 
^Jj ^^^v iLnlil ji -LaLl 4_Ldiic^ LLajitJ ■— SJjjj I4JL3 i J^jjJLa j_i£i j^^-J -^ JL> " C^! 

2jL3il| J^Li- j-a ^jJ^jUI jLSlsL <-ij in" JIJh^ L^jh" 1 (jl >d> j-j-^jJI 1 ... nil jL£ 

I -ij "j '4-tI^. 4 -rt^lj L^itjso jl Lu J^j- j ' " '"> 1 Ltjjljtjj jl Lll ijla Ijlj .j »jl«"1 l_g 

^JJ ■ ■■<- 5 ll , .1 a ^A «^ 1 '^jlj t4jti>a 4JLl^jS 4^jjJLl 
laliaiJI (jnii itl fLJt jja jJi^T dJLi^ . JoJl£ Aif. 4;^^H (^"jn V JL>J1 4t^iUj 
l4JaL>- (j_£j->-( <^-IUA • ' itl a-iiaj-^-i 'j-uj 3 "^ p<3^ f ' " " j' 1 -' UJ '-^^J^J 4 ..in ) Jllo 1 

( \\y * - ) AVY) Bertrand Russell J^j jjI>jjo ft^w j-^jj i4_a>j»_*U dj^kj f Lu 
(jrt-L-iJiis ^ ^^ ■jtj ( ^ tv - Ul \ ) A.N. Whitehead j j-^lj i j^ -ij-^b 
.(1 'WA - UoS) E. Husserl Jj-^jj J^j-^Jb (^ 0l - UA °0 L - Wittgenstein 

,JjJ3 I Jt> l^^Li-a cL>. : 1 Jo* lj^liaj I JL>. Ij'v j #L>- '-■i** (o-4J^LyJ jl iSj*^ ^ L*»J 
(<JLt j\jl^5 LajinJ — 4jjJl>JI 4jjiL>JI LZjLiijuSJtl ■"''■" ■'"' jJiIj-u t>Li S~ i m l A4J ?-Ll jl 
3Uaj Ci>j 4-us\JfJ\ «JbljjjJ (^^LoJLl jLj^J"^1 jj.i J>Jej ^AJs |ju>. l^i-LLsj - ajJIjSJI 
j^i^Ijj jj (J^nJI j£<aJ J*9 tdl>.LLiJl 405^1^1 [_3jjJ^JI tjaji X i->~ , „tl i"iljl 1^1" 1 -i VI 

4JljV (^jLujII j^a jj£j Lyj j£LJ Jjla Lj^-j-a-t ,_y3 ' ^j ■■■ | ^ " a «Jiiil jjt N, Bohr 

.J^.^1 I Jul, ^ tiUj ^ r-L^aVI 
* * * 



■Mulls 



(jjliJI sjaJI 



\ 



O&Uft 



j_o 4 j a :». -.1 f tjji-i a-ju L_ljT (j_5 ' j '1 ■"■ 2 

i*Jjl jJLa 4-mj m>JU 4_LL»-a j-lt^J CjIJj i^ln i"ri"TI 
^L!j .(ijJJL>Jl *sJjJf J^*-3 jjJ} JjJtJ ---.1^. fj^j-S 

i_jj|j_>. £ya ^rt_L)L>. 4_jp Jj] (JLitJ L« i H i n j I 
(jlc ^jLja^jJ-a L*^jJV-Sj U^lj-La .^jlaun'tl 1 Jl4 
(jl i n iVI *_tIa_JJ (jlfcJJ (Jj*^ t^-i-tL^JI ,*_ljiIj (jjU^J 

jLjj jjjo fr_)-^*- t i j " flj-J ■=> j -»N pljjal JJ-lsaJ ,j-« 

juUj LLiLuJi Jjj-al o'j '(3^Ij-!I ^yj^-ll 5Lj_>J! 

u-' " 1 *n u^ ij- 1 ! -^j-* 3 lA^ *L»" o- 1 ! 1j -^-^ 

(JLL> 4 "i,j_a (*>^»J CjLJj£_o L« jt^j i _^£ OjL£ uA"j b^J^tl 




pxljIgSJI *e>anila 

r-liiVt ^j^. La? . 1 JlJi Lj^JL) 4-lIojlJI 4_ijiL>Jl L^JI^ 'sLtJiiV! ojla ^U'i I « ■ ■>-»- 
cjL^jilj oI^LLJLj f^yp eH^j'^ 1 ^H^^ ti^' up* < L-^aJ^SjJU ^jl£iJ,l 

J^_5il j£J t(j^_iSJI *cli-jo-a>f <J IIla J£" jl aJjJ .j^j-uLiij ^Llj *JLc oLojio 

Cj^LflJ,lj i_ jjSJI jLi^alaJ 4 A j iW\ La ^Jl! ^jjijJj 1 1 J. j_-v. L^jij-*-a 4jl ljJ^t_o 

.4^aLu ^l 
<Cf Jl_jj tiikataj La ^L-iiaj LjJ-lj jjal (La i In in" j£. (±jJ_jo| jl _yg^J ^1? 

^ ^# in _i 4Jl , a^-aJI (Jj»-^ lj-s ij-i £ t i"H 5 « j , ' ^ lj-2 <j.j " f ,>JJ^ ^J 'ij-*-^^ 

^jjl ^Uajj^lj J|j^ ...~tl j^eJ jJu till 4j>-ajJI lLUJ ix_jlj I j "■_■ ' ■- 4jjLti3j 4 Lij^»- 
?JjJ9 jjo j-UUJ f>_3 J£ j£. I mi'~ (jJ-ll tJrLjlj-flJ I Gi> (Sjaa-oll ^ <LJI Cjj_>M 
^ U. ," "II jLa Ijufc f-aj . d-Li3 j^jLo 3jL>-j j-a 4i' ' " ' a 4TS (JjjmJ L±jO *" '" jaJUJI 
La Ijl i<igflll iLal LaLu 4 ^li" ■.■* j-uljjaJt tiilj jl ?-|j_ijaJ1 (_^>JLa .dJLj-A jjl^ 
JjJjJI 3_a^_L^a . A jS.± t n^lSJl cLfl-uiiaJI jjj >j jl mJ-SuuI jii ill jj_; « \ Lj_Jj Lj^Jij 
. Jfllji (J^l ^ - j'i'' La j| IJlJ i^p^lj jii^l LijLmo CjjL^> I <iK sul 
LiLxljl 1 J-lS (j_iS d^. j^. mi { I jJljK m^TI tiilj Llg,L<t ml ^l Mj-^Lijj La 1j^~'^j 
( 3j_t^i LiJ, I tl) Lui L^jJ 1 jl oj-t-oLxll ^Lj-Jdill ^^Lua Mj£ ^jjC j jJ -* « ' ^J-JI 
(_cl3jJL1 I JuA ^^Jj - I gi a (J-i^iIjjJI ^jii-fciJ j^ ilnj i iij'll £ya jS$ ^ I TtJtij f<Jj 
Jj-^_o (^)J3 lj_ti^ jJL^I _j-i> Laj ijJiljjJJ ^g i i j"i J La^a Ij-LoS >it^l JJb La 4_aj 
J^Iji 4JI : jyj_5tHl j_aj ^i »";!! fjX^M jf j^im V, "!| ^ JLJuMJ jjIjj 

.(jrtJJ mt^I- 1 (*5^= 
p ' i n " i in (oix! I S Lis a ■*■-»-" ^ '(_?>-> i_3^j-jjj Lo i I J-4 l ^ys Ia_uj I j-a 2 1 (_>»-) Jj 
^ ^L_t ^>VI I J-A ' ".->'» jl J j -». ~ .„ tl jja .4 ti mliill d >. I j U "H ^j.imiVI j^l 
J^_iJ| I ?j i ,i ~>-j . <Gl j i nil (J£ ^^ 4 jJ£, LjjJJ Lj? jJi-JJ V 4J2 (Sjlj|J_«j3 l!jL*K 
^21 'j-J^-ij J^ Jj-^ 1 ^ ^ <J_j^o LiXcf.l (^JJt joJLiil ^ySLaJlII Jx*jJI LijLaa LlJj 
^^ .4_lC CjI mm (j^Ii 4-a-uiLiII (^jLajo < t a Cxjaj-^jtj "*lj " -^- M ^j-u-sJI ^j J ' I 
(^L^j V] t^JLLi (j-^jJ i4jjjj-aiJ ; Jo^jtllJ i _ m-> r (jLilo 4_aJ J-Sl^JI t_J5 run in 
.^i^rtll ljJJ^>- LaJ^ls paJLu jl : LL4 JS" jjj *-J-^ JLp-jj -J-^'j 



^ 




gj>\nr> 



'j^ 



ujjo Cj>-Ij 4_Lm£J.I j-j-C. 5jj i^i II iJiljj tjL^it (jja ^2 at fOJJ-^JI (^-11 4 i~ti\ aJ 
?r 1 1 n I La-Li^. l4j!J j U '. I I j ^2i 4-ts-j «LaJ (jlS (^-i jJ£ (J^LS V^ .4 J mln H («Jljfi 
[_J 1 (J-uj j Cj Ll L_LS ,j_fl i I Jui /yl -'■--' "' LiJ ' ^ '"*> ^ I J-J>- \->J • I J 1 1 k i " i '■ I j| Lj\a_<^ 

j->-\ Jt-LaJJ tillja .'"tl j .'.->l it tl ^^.3 JjJLaj jj£ LaLIaJ J«-tJJjl J-^-l ^J-J ">-* Lij'j-^J 
i^L*i^ Ljutll ^^LULjiI 4laj-i_im CjLu^jLjJI ■ "■--j .^.) . «Ja|jJL IgUijJj (_pJI Ja^kiJI 
(jl I j'^1 ' (Jj ij_Lc La -^ w.t IjJJO jjj^aJI JUu (ftJ Cj-±j* tLljL9^LilI d t -i!L>- 5ljL« 

. Lb^U^ ^ j^j Jean Cavailles <uLsl£ cM- Jllal (>a (jj>»-Tj 

— d_usL»- JJ ■■> '/»'» — joj i l^J JaJlS )Ja_i fJ?u\ f>gn II i— ) i*j n fl ^j ■»■■»■ 4 i-jjLcI _L3j 

KjM<j «» aj^Lj (i^—ujllj 1 *>L_«LJl L_lJj_^ I .a.lc jjSj jIS-j (^uJI aJliJI tdJj 

LiJIjJi^U SJjLS J-J-C (jjij jlijj <^)lij* (J^ (^ Sj-LiiLv ''*! 1 J ^ (j^o Pj'"^ * 

^Ci_a : l_Lii. (JLc ^jj qSJj J^ <i i ■ "' ■ -i » 1 4_Ld_ijiiflJl ^jLiI,! ^jJixj (jl jjjaj tui!} "l<1l1I 

tjI'dU ri" La J^ iUJjLitj cjL»KJI ,4_lL»JI i*-i^j-^:'l!| tj2-t.rJlj *ig fll 1 4_jLLiJl 
[JjjJo jji 1 ^ 'm j La ^ jji inTij i^L_ii>U JjL>JJ j $M,\ Lj-p-aji (j^ Jjs_?»j 
dJlj_JJl diUJ ^jJJl ^jfc Lfcl^-u "i cjLj i^L^JI .5jjjJ,I SjljJljJI ■"<! ^al r.tl 

L 4_ij_aj 1 ^|t ^ i j I ;_L^I jjja .1^ S'a (j-u-J iS .Lji_^flJl jU_L4Lfl_a (^aLila) ^jic. SjjLaJI 
j_i_*jj 1_^j ^ Li n j I j j~ j i ^~ ( _ T SJ (Jj iSjjLiJl jj_iia_jul (*ic fj^S jh°2 1 [jLi L*i 

. Ij-ii j^ LL)l_LLilLjJI J^CJJ (JjtJ AjjJI iij^^ji ^/j 'Lj-LC 
■- 1 j ■ " i4_jajl_£. <L_uLi i^-t jflJLxJI ^jJj J* ->- hj^jiJI ^,-3 a1_j_£:| 4jL>J j-ij V i"i" 

ijJqlHI l_iAj9 ^^3 <j»_9j^Jj-ji Ls_aLi1^ ijcjJljSUt LSLJLSLja j) Sj_i^Lii.l cu L-tls LjJ I 

d ' '^U ** J^J-^-*- J-^ ' '^.''J M^J-* ' l^^ L^J^"^ iJ-*L>0 L^J_uj ^jJlj l^JLJ ' 

^j-A (J^i- t -' lj;' 3 '^L- 1 ^-' (jr^' S-lL>Jl tlj ^ ,..lntl 3jj_pJI JlSLtil | _ r C-tl"iMi i i^j_ljj 




^2 



^1 <jj -^ < j <) n ~A\ J-JbeJLtl ljuk '^ U" L^XJ t( _i| "r<1l (j-jj j. j A. V I ^^>JI 
^J ,4_L&\jJI J^La 1 1 ■< ^«"; (3jJj ^j" i ii a (JT i£. 4_9_>jd,1 4 rtmm JuJk^sijJ SJjbtja 
i£lj-ji J I t 1 j A JjU tt, I t j J a 4 ii'o — 4£l£_iLa tZj^Lo ULl uJ9 >j a « s -a -s" l^j fr ^ -J 1 ^ 

4j^1jJI J-^>- J^J^ (j' (_j * .' 'J -O^' J— L<3>lt ^-* L<^ Mi/1 i^ T-"Ilj 4j3j 11 "1 1 I 
. 1 JJfc (jja l^ r <~\ 1 i*i V " t, I £"lj-» jjSJJ 1 <i <ja i Lua OjJLUI I JL& <j_<i ^uLaL^lJ (jj-^- 
CjI j i^Lj^JIj jjja_m (\J-1^- — I £jLi_> i^rl^- <j^ J ° f 1 O- 76-1 V^ — "^ ' J ^ 

-Ls-^J jjlj i4j^jJi A^LfcJI t>lX& ijfci d£j~ii"ii[\ 4-tfljjiiflll j^ajLuaiJl jJ ^£. (jLSjjl? 1 

^j vs 1^1 ~T| 1 j_& (Jj-fl pLj-j-flJI (jJJ Uj-lLI j_oJ . Lkjj-LiJ jj^ 1 ^_j j ^jSJ1 (jrULL vj i,! 

!_j I . .. ^«- jjj£j \ <t\< a t I _i S.^ . ,Al C jt-. ...j I J^La (j^jS-J I JL4 ^lc J . (t i^JJ '^ I » 
roi*JI» /gj_u1 jftjjIjSJl f.LjVj^ ;jl£ 3 ' ^ n * - ' ' '■ Jl ^-* J "' '.'J^J lPj^ 1 ^ l * £ ' J- l ^ 3 '-^' 
jJlju *i?jj . L^l 4 m tt| oLaj_lLjJ| j_4 rvJI JJ-iJI ^ (^>^ ir^ "<L^JJ (r> ^ 
L^-jjiaj j— iil I "laejfc. jjt-^ij <_j^J 'i>°L*' JS i'i 1 1_U LiJ^La I nj'i io~i (J3^J (jl '^-* 




<^^al\ ^WaU£\ 



frjl "i"n ^ J ■"' lX\ i ^-&>J (C-il i I'nLjjJI ^JJU f<JL«--n 
jJsLa jji-C- JM?^ L -^> J - 4 ' ^^ O-a "^^3 t'^J-Sj ^r^ 

(jU-u (jJj^t SjiLoJI . Jjj iif Lg j^a LlajLua Ju^Ij 
4_i al 4 Ijui ' " i ■ " As ■"'! j uaijj 1 1 ■"■! a— ^ taj 

! Lut gjUJtaj^S ,__)[ ■ 1 u i iij J i ni ill I Jd» (*) 

Abrege d'historie des : ( _ ? j 5 > « §£\ £i| a^SJI 

Jean j MJ hj cl j^_aj .mathematiques 1700- 1900 

.(Paris: Herman, J 978) oetn- ^ Dieudonne 
Jean Van j MJ L*juy ^1 a ,i ,^l ^VLill iLc^**^ 

-.^r^j .Heijenoort 
From Frege to GodeK a Source Book in Mathematical 
Logic. 1879-1931 (Cambridge, Mass.: Harvard University 

■ Mill] Press, 1967) "^ 



dHJi 3-L. j, » .jj I (3^La_sJl (j]» 




n I *-"_)] J <* «^jL_£1J J jJajJj 'lSJJ t * a -^ ^ J' **^ Lr^- ^ J ^** - LJi- ^ eLLjLfc 

^y^a LiJLj ljj^>- (_ 1 1 Vi'm aj^al i 1 1 aJL4 (Jj_flj . 4_tL»_« JljJ_>iJJ iaJLCl^jS 

^ii\ jj-AjJ\ iJL^p u-cljj jj-a d.LLij .4_clj_iJI j-jtLtm ±j[ "^-'i .^ 

J j i 'l ^j-jfl 4 j ->-j-U CjI — gK II jjl - 3_>1 — cjJI ^j^a ^u - ^:' - sU L?f-l>J 

n \j * 's, 1, 1 4-SjJI oJubj ' ^ JJJ ""* ^ A£.\jJLl ' Vistlj Jj j i nil Ml . .Vi'Vl I jji (_pJJ 

aJ J^ (j^ 1 Lft-^J-JJLJ ' t g^ (J>-^ (jl 5jJj_iiaJL JUJ 4_jj-LiJ_»JI lIi^ 1 "r ri "rib 

1 4j ja-uaU 1 nt^Ifl ^jL-> *' | yr n^ 1 (j | ^j aj_iiaj I (j IS JLdJ . ** J"'^ ' ■ 1 j 'S ' <LSf-iJo I 3 

\Sj3J ' *^ ^ 0^ ^W ; d ^ ^ ^" ' M (jjuiA-iia) JryL*-^ 1 ^* q j"' '"" c?^ <-Zj^VJ J 1 -JeJlJ I 4x.Luj3 
.4jIJ l>u ^ jl>V ((j^jJl-JI) ^^pLoj j mi <V| rj^_*ill <_Kast-a Vjl ,> j **i jl 
(^3^"id ^ Lioj ilj (L^jljU tl ~ ' ■ " 4 rtjfl~>- *Ll^jJi_J1 Juu (QJ .^yiaavjjl jaj (j Li_lLuj 1 j 

CjI f i,l j 11 11 ^1 j tX *. j tljLi 1 JLii (jjo VjUJ 1 I j ' rtjl xji a IIlSI-A Sjjl ua-1,1 jl 

^jjj 1 a I ".C". , ,,N( ^jt" ■ ■■" ■ ^"^ dL«Ii3c_a jjjlis- L^jj [_yJ^ ~ ^ 1 jj"'^ — CjLi^jJlJIj 




; j'J (j^S (j-^ ' ^ J^ J ' ^ 4jjl_a_o JJ*-J 4 " 1 o *teJ _j J ■ -J (_^JJl JJ In" 1 1 i-i-Jkj 
^3 3j_3jj d-ij ii-it^ d./il aS 4_jU9 *pl_>3j ^'^^ O"*" J ^ ' "J (j' (j-^ ■— 3jL>JU 
LaL^T ^Is ,clj_i- ^jX. j ^ i fij fA°i i4 uiAjJI ^J} Li>. J-CJU 4^-jjJ «jLU| 

j^>Ji (jl Lij^-c. jJjj j^j i Lgjti dil j i^L^JI (Ji-1 j L^J ji i^\t- V 3ju,x>. 

(_y3 J ■ ' ; "H 1 J-4 l_lLi^) (^j -f-^ljJ' £-* I J >• " Ml O IjLjol ^yu-uu^i 4j| 

<UajL>- jj ■*- ' 4_Cj_3Ji_« I j - ■■ * ■ cLj; _i ATI ljJI_».j) La (jLcj-jjj i Cj L_j_i^s L _p I 

.^IjiJt *L)_j-sj 4_jjjL?til relativistic ajj ; ,„'A\ a ^U: U ^ t 5 j j mitl 

^jJ) L-i-'ytl IIl^J I^jj-iloj JJljj 4I1JI stj^-^ "^ ^ - ^- L 1 1 /)ru|^9 ic Ljus (ji 
4_iic Llufc Ljj^a_t dJ-Loi_*l <_£jJI w ^ ...Ufl i » .\< 1 1 ^j ^>L> 4_£J ( ai_Li_2jJ| 

.(jjjjjl J-**J 

i4_ii3 oL^uoj-iiJej j I 4_£_iJa.i jjj uoLc3 J_ijL>~f ^^a f-jJajJI ^j^/j 1 * ...t .^j_a 

■ S j iUl Ml 1_A jlA Liji_ia jj*" \' «t!a-C.V * i ^ "- ' a j<JLkaJI f-J-J-" L-J (3^c-L (jl ^J 

Lo jjr J^ LaL«j Lsj.«"i in a i4_aj»LiJ! IjJJI ujj-us 3jt».lj <l>J, oj J o-^ s*^ ' 
- \AiA) G. Fregc <t — hj-^ vj-^j— ^ u' cr^ ti ^-" ch j ^ LdLLiSi (jjiJ 

(ji ^ Villi *Lj->-ij CjJ Jk5->JI (ijLua^ JJU ^ JJI <j^'t nit! jjb (^ ^Yo 
(jj-ail diLL^i *^a IJU JL3 ^L^VI ^J} i^L-JL j,j« .« Tl (j^i • '■^ ^J- 1 ^ 6 
|jje_j l1iLi>>Ljj-H ( _ r 3 (^yALu MJl ^^ •'s*.'?, \ (iLL'^l L=tJ La i I ) f ij-lLC £-jjuLiJI 

3jL)U 5-nji till (j-^o jjls 1JJLL4, ^jL^ tLi-jis . iLc^l jjjj Loj^ L^_*_3jj 




£_y±}-& j'VI ^LlM (j-« Pj-iJl kiLJli t_iJL>- (Jj> t JiJjjtjJl Jj" i ii a (^ AjjiJj-laJI 

Lii l^l] i(jLi ) 1 1 (jA La ' J j "■ (JJ-o-i (j I ,_, * ; "j ' I J-* ^'J -Jo "*• 9' iJliLaJS * ts\* 
JlIc. ^^i.! 3j-jj jU ill 4_>.|jj r ^ j . „ Tj i<LiJL>Jl lLiLjjJ-^UjJI 4_Ji^l_La L ^ olCjj 

J J**- ' ^-» Sj-jjLua (JjoLtil! i t[ t»1~ -».*i jjj LLiiCJ .ajjI^SLI! vLj-^ -^ ft iljLw-a 

7^j^_J>. 4 iL^f (Jl — <tc| j-C oLnJi n LAI (_j-^-^ i_fljjjifl («LiiJj^J 4_t*-uaJI JL*£. VI 

.(Ult - U\o)G. Boole Jjj 

ii1^>.V i Lj-^f- (J^d (j-*^ Jicl^ till £y» 4JLI£j_4 4x.^-»j^a «^s L 4 A pf 4j)^4j 
SjLLoJLl 4 ^ i " j ^J I ojliCsl ^Ju>-I 4 t^j . .. tj 4_jJ| 4-ij^j-Laj 4_i_oL3-ltl il> I j Lq-aJ I 
(JL (_t| SjL-iiu VI * rri i ( La Pj '•"J " jusjLos. ( Jljj— tj (j-o Vjj tLJLi (_, i^i all 
(jjj VjJ '(JL-'II (JJ J i " <jJ-C- . I fl ' " " ' (j^'tl <<-^ ~*S\j »"r n_T> (jr^l Cjl_£.j_iIa>jJu 
(jl ^pJj'nj 4j1_3 : I <i"t:v. <Lu3la j^^ ijl>l n IS* -» I * -»" ■ ■■! ■ Hj-$**- |» % ^'^^ (-JlJ^JU 

(J3JJI ol j pLjiVI ^<JLc (j^Sj cljjo-^Jl ^LLiii^l JS jLi ^ (j>*j '0>^' j-*^*'' 

(yn J-iia_J3l t 4__j_-iJI ebjl — a a j' lmi ^ t ~A\ ,j\ J^j ^Jj-± \ii- ^ .^— a— > -VI 

tjjcjJt I j-* ^jJ^ ■S.nj'q-a t^jLij^Hij t ^ 1 U" i (^JJI comprehension jji^~\\ 

(j j J j_flj u 'i (J3-> La _j ;i^ i ] ] ( JS >> (Jj_ a a ^*>j ■ ■■' ^ i -^— °> >j>_a3 jjc ^ .j j * n 1 
jLjjI (_gJJI^ i((j» ^ X U * 1 1 JajljJJ L^J>-JJ LLsli ill.' Ij^aj) LbJijl (J^J (_psjjij 

jj» B 4_la tiJLLa tjiS lil (JUi-1,1 Jj j i n ^jjtc . l-^>-i>> J_l^Lw a. rt >j3^ 4_JJ 

(jjjjSlj J^_ui| f<i-(tij-i T u (jjLjT jl ilj| (jl . «_»j > JI ^-AJ-J ^rJ-I) jL-^ L^ 1 -^' '«Jl)i 

i-aLua-J^U) jJfjj-J I ii^U F+B fjyjt L^iij-Liaj Bj F (jOiill jL»oI ^^ j^j 4la 




(j7 jJI «jl» J I lj" iri^l 31jl £yC ( rt I" -fcJ ttfJLd t(j|}» ^ S U 1 1 1 « rf a^»J| 3ljT jjl (Jj-aJ 

L_^_L>._il La-sJ (Jj-^ 1* '*^J Cj-^ dA-* t* - ^ '' l ' — *-^^— j (j " ' \j f(-i3'I> ji I i1l^» jJiLij 

^*' Jevons jja^i*. 

e-La-Lc 1 ^.j ■» /:< "i ■ - 1 <Lj>.L-3k 4_j_lLJ (J_j-j L#j JL^ ^j—i-l o^SLfl t_Lil_L*j 

^yL^o V (jill) iiijLaJI iiiJI ^ oLl^JI «jufc l^j-*} .universal sets 
l^ l£j-=^ ^JLitl ^**- ) (0) j « .^I L J^j L-4jJ1 J-4>jj (^ ^<f ^) (jic 
*JLc» - 3LU«a 5ja^»La i^t*. ^ \ Ijfm^t <lJJ >j^ (j JJt universe (<UUJI 
LnS_<u - LAjT 4_J] jLlil «Denkbereich i-JUVL j! discourse J LSI I 

A J 1" i nj ljufc ,J-|j^Jl JjjC JjJueJb Lij| ^^lajJLSl ,(JLj-4J > J) fl »1 1 1 1 J-4 "- J ' ^j"' 

■ (i t jt i J jjJ^J J <jr JuLa Cj-pJl (^ J^>-j_a j^ LaS) i-*-*-^ C*Sj (j^ ?rljljl 
t j , ^i il .^> A^j 4_ljjlJU AuajI 4^ui £)L3 jcj l^J t d-i S -a-a (JLiLa fO-Il_j£. 4jMj oJ-4 
fr C?-" l£ ' l)t^ <->JLrej (jl JjU rl.l < % .IU'ijj . 4_3L>. J£ (^ t Jl>- 4 ri]"i ~r o i)j)^~ ■ n 

I Jt^J (J^j (Jj-«-i . 4-L«LiJI 4 j t "^^1 1 4ii!l j I i jj i si ? t, I (JLall (tJLt p^j '_>^>-^ 

. 1 J-a^JL «aJL»JI)i 

o' J^ (JLh^ • 1 '^ -tzjiLia jjJLv jjj negation ^^aill ini/ij u^s 1 '^J 



^^3 d 'i «, . ^ " * j_S_il jjLuj-lJ (JS jjji 4j^Sll B tLj_i)l jj^Sjj i4 'j all ajtjfc j_u»l_Ul 



'logical Slim ^.SU'.II mjJI Jj^>L».» aj^\ J^>j Cruj^-I lT^^ pL^i£:1 IsLbl (>a iljili.1 Mill (*) 

!■ Ubti ,>j J^a-3 rf-^j^-^- (ji ^A m*JI tl>^-l o'^ "disjunctive set 3 jl.^nll liiJl 1,^1 ^q . .r.j 
Lai (either ..or } « y ...L»l). J>DLi ^ jV j J j ^jl!1 <+ j-^jJLi ' j - - ^ jlji! ■•■ ' "- ■ ; " ^ ->-iJl 

Jtrtnll LiI_lj».1 1J X-^J3 .(Of) >. jli> jljVb -tl^ j^-uj ^oJI ( + ) >»>JLi «t_J| jh^J-^3 (Jljj^sJI Jj^iJJI 
«Ljlj£ ^j^ T-^p-Sl i^JJ' y&> JsJ^flj^. l.^3 ■ [ T j T Jj'» '^^ >4^ j." ^' * '"" "^l ^jjJI (Jj^tflJI JjLojj ^^3 . Ij ^ .".n 

. [oL*a->it.i] [>\s~ .j^uji (_jjjjVi io^S-o ^jjjJI (jjaiti u^lJ ^y_^j 




(OjjIgiJI 

LajLLo 4jt5lfl £yc. <4_3Ju j '»~ « >_fljli( . U 1 ^ ^ - „ » 4j <>i Jill (jl Ji^>i-i (j jU * 1 dlAll 
(a j n i"it ( jjiJ ' k*'j ^ ' "") 4_i_iis_aJI *Jjfc ^^jjj . B 4 i iTI ^J ^1" 'j ■ L-> lj ^ ■ - ^l 

(B ^j ^ -i " ■" V (jj-Ilj (1 (j-°) j-t^Llc. ^^-L. ^v^^l B 4j-i!l Ajj-aj (_jjl_uij 

. 1 - B >^JL 

LgJjUJ ajj Cjja|jl_4 IjLj-S. LfcjjJ l£ j .P «5t-CI 4-=t_iJajJ,t 4 _; 7i U i I, I 4jj-ajJ\ 
4_S_j_3j J_clj_aj AjSLrtjO (— i+ t* tO tlj jj-^jJl JjLj 'lSjH^I 3j Li_«j . eLlLiu 
(j " '""^) ( >"■*■ «^ jjJ! fj-^-jJL - L^J (LLlli^LjO lTiiiiJ 1 j i^j 'j-f-^Jt JLc.1^9 JjLu 

.*l > i J i ^ J£ (jJ) a^UL t+) B«F = F *B j-^jj Lbjd j^ .(oUVl) j 
J£) F»F = F U^ji LbjJ ^ .(-Ij-Lji j^aj i±^^J,l L^uJ^Jl ^ jLuJl ^^ 

L7J »j t C.S. Pierce ^j-ee jJjLiiij A. De Morgan oL-^jj-^ ^j ^j ,> «_i 
JjITi ml, I JLl^.2 3 j-*i,l l_jjSJ1 1^ j'^ Lu i^ill j^£. t_)L5> (J^ (^ ("j-f^t 3j^>.jjo 

JxUL lJjJj-juj) logical implication sU;i l ^^Jj\ y ^ . x~TI ^j :4Lin 

t*. iK 1^1 b ^^-3-1 4_jjia_a a La 4j_iiaJa ^jp i>i""i iJ_jj i3 JJiJ L7^ •(Lr^j-ftlj>ll Jui^. 

^ xb 4_i^LitU SjJiLlXI B 3_laJI ^ys 2 ■ " ■ ^" " a i^iLJciJ jjiiLXI A dLiJl 

. A«B = A «3JjLjlII)) Sj^^a j^a Lp/MUu^l tiilj 4jL£ 

jjt^iU (J I ^f} . 4_Lj J-3 (Jj»-3 L*£ tj^-fl^l at, I V"l rllLl lJjJ_J1 ^fL>- (jljJ L_3^ I n lj 

.jLjil r*jL^. tl>i^ (J""' ^JJ ' ^"l l ' 

Principia MathematicaLS^U_ul_4 1 j X't^j ujLi^ ^ j^ j : <n ^tj^JI 



A-C.I I ill 



li-Siiw.'WM 



a, i ~ri mij (ji Bourbaki (^^Lj^j J -^' a < ~ » I j ■ ■ - ■ p-^^ j-'jj • j ^ "u I j $ (J-^j-J 
(Jj-sj 1 f> gjf . LJ5JL1 Ijjj (jhifi It (Jjtjtjj 1C1L 1 i rt Ljj-U (J^LujLS cjuj-oJI eUjJaj 

(jjttxL^J) LjLo^JS (jT <_j-l^ '1 ijiij t-^lS ^l£. ( jU (1 ,1 l>C aUjSi m^JJI (JjiSJI (jj 

excluded ?j_sjJ,I <iJLiJl ji » n all uU > . .yi 1_s_l^ ^J^ ^,,11 a ^.^^ J5 
Lc^J j-a^j jt^jLa-Lo (jlj-*j cULLa 4j1*^JI u^> aj>ju3 (^1 <_^3 middle 

La *Jt=w <^f (jlc -tjljjVL Lc j 1 U a <_)LiSJI tjjft (j 15 Ijl - 6 b-*** ^iaiJj *l£jj 

Principia>, a^in^Ul iilJL ■■ ■— it _^ .^i_m-H jj_^af» a^^j l-jL&ji i jj> ^ic j-&^ji j— j jiioi (*) 
jj ..-.i,- ■'i •■■ v- ja^^L *jj— l<u J^j h.j.1 ,~i j^jji ,_jLjSJI ^ jol n "0 (__£U ...Mathematics 
Ijut5 ,WT ^Lc jj>i jjL= jjjLrtaJLii cjt^iujjtiUi J^a Principles of Mathematic noLx^bp! 

^1 ^_. i*~t V Lt^_c«Ll 4 rT-fLljJ I (j) 1_L^j-j# ptj-uslj t ^ J ^ 1 'r \ -a ^ I Ja <ijlj d-LLdj^j LiLll>5 t^^Itilll (J-M 
VI J "f ; "J' L^jjjU fiQit_tJl 4xfisL_jJI \Zl\j*J^A4$ ttl-^*-* 1 LZjLc-Lia ^^£. £>j& L?"^' ^£J 3j~ L ^ ' T ^"^l' (JLdJJj/l 

sLaLijt V3 t«j-il ojij-1^1 ^jJs j^Ll i^jJLlJl «tjl j 3^ »a_lll J-t-aL*. l1i>I 1 i ^ -»j L^l ^JV jjl^MJ ^clji 

i^LLiLiJjl VI Jiia" V L^J^ ijJJJJ Lgjl .L-jJ.'^'ilt i _ ) i> j j-*Ju jljj l_iJS-I| J-j-aj (JI Jj — "' ■ ■■_' lLUJJ tij-Jl 

(jS-ajj I JlA . LaLaJ 5jjj_u CjLjiLjjJI ji i^J^J l_jL<S!J! I jju (j! (jV! LljJJ 5 . . ..:ll . ^lU; JS 4 ^ HO ^JiVIj 
aJLc Jl.nli,. t £_>j_>jLjJI Jjj-SJI [jj ,<lUJI Bnir.m ([J J^jJl LJjjJa (j-LaJ VjjS I JLA J^ Jji.->ti"l ^jJI f^>.jJI 

. [jjLui.^lIIJ Lijju Lsj Y ^ ^ (_j^s 1 Y * • • j • - ■ .. 1 1 <4a ^*J,I 

ijbejVI (jjj JjUHI ( _ t juuj ^(jUUI ^ys] ^yi^UjJl »JLt J3JLS d_ujj jA lLuj^JI jl.i Mint jl dij&- Ij-la (**) 

ojLjlII liilj^jif I Vj *jU-«-ll Ji^ . L" [j l« 1~ > J ^J tjjj nilr ^j^i (jLjjJU £^j_iiiaS J I jJ-l»- ^ iilmUj 

. [ jUa-jiilJ (SGLjJI jtlSUJI (jrjj lIslwj V3 1 1 V JJ-U2 ji I jjjis La] (jiro ^1 ( i V jl i) 




laoiljSJlS.iiulA 

L>^ (j'j-^J "*-* L^ 1 'cH" iJyC ' ^ ' "-1^ ^"* Jl - > ^^'j j ii i i^ll ^jl ,j-4 (3 ii *r " 1 1 _jjfc a^j 
:i_j-iLijl j i>iL>Jl LlJjlSjJ ^ j fl t . i In ft '°i M j ^ ' " ^ ' j^li 1 1 Si jLa ^j^Liaj (jlj-^J 
t IjUJU -.ifljLl ^? (_^^>*J • 1^-3 '-^ J^ r I <— SjjjjJ fl tO ) JL>-(^J|j j_oitaJ| ^lUel 
JcLah fjytii Oii-^J U'J O^J-^ 4jjfci-Ji t—A^J-*-^ ^"^ A UJ" " g a Luj jj j| JJL Ltd 

^ ^ , -^ 1 1 j Jtjk.|jJ| jjlja 4_i]jV! j^jajJI ( jj^ieJ '.■'*j" ' ""' *j^l J <J I JuJu > iJ LjjjjiL*. 

f*l> . L^ia jbjf (jj>*j jl r*-^ bits t^jL^j ajojLj Sjji^jlU S_ijLiJl j»LajVl ^ [) 

(^jia {jyi tjr±J-4r± J-fr^ ila^l^j lj Jj^-ojJI ^ JSLl L_i)j_i_a 4.JV1 ^Uj>J 

5J| til) Ja lj^-uiL^JI (joSLjj nj^J^o (jla^Ju 1 ^ 1 o (JS a l.IJcTllu.1 4-CjJjjs oIjl».j (jJJ 
. I jt»- Sj-liS^ u3^ ^*ii3 — *JjjL3cja Sj^l j 4jljj LjJ 3jjjl*j9 

(J^Sjj 1 3 jj&St-a 6jjy '-"» ,t gt-J I ~r "ill (^j-l-^ Q^-SjI -mJl ^J^-^H' ^jLjJs (Ji/-^ 3 tlH" 
:<Jj^J . JL^-I^JIj j Ji.i^tl [^jo-ajjl ^^a 4J^£LJU _ll JlcVI jj-a 31ml m 4 -r j " ! 1 1 

^I^Ljs J*. ^1^1(1000,111, 1,0, 110, 101, 100, 11, 10) 

(j£. j 1 u tjl (jJ^-jo^JI (^jjJ-A 4-Laj-iiljj i i 'A ^ .ojjJlj 1 j » I Ti a f^j^Al i'llj 

cjLlLo-c f.\j->-l *>jIjjj . Us\ JjJloj > jl j. c.\ 3jLj_^ -.jLSjVI t j_« 4L*C mi' 
.4_i_jjjJI 1 ^"Ul 1 11 1 (jJJ ^j "j ^ U , 2 .uj^_ul_>JI jjjiSLtj iliiLt jjLa tCj\ j iXL^JI 

HJ^jitLa^js tj-Ljj'i 1 11 o (jic. Cj Lxu3 Lj^J I <LiiiSLijO '.-■'I'll ^yj jrj^ _| ■ - l_lj_iiJ1 Iwl^J 
i (j if » ■■«■ i. c i J (jt LpL jt ^j I a S Ij"^' ^%.VIq ;Li_i_a'j ^^^ I 11 S 1 ^ n i^j L»Ai-Livl 
4J£. j..i «2j *- . *-^j *(_?-" l)^ <(<— i_9-tuL-*-lJ ^ ; --'^ J^VI j j l-i I U (^$ .(jLuiiVI 

; LaLoJ .l^jsJU j j*v ti " 1 1 I Ju>. <Lj.ml_Lo «LkUI <jjL4 jjjjfl .(j^jJ^VI (jf3-*jJl SJiJu 
3jjj_Ljl ^J£- CjIj J 1 n n't ,jrA LULji- tL^^JiiJ La (jjj (JjJ^- 1 5juJ miII 1 ^"i e>\j-u=> jj2 

,,Urt^ JJ-I3J1J j-ix^iJI j^ jtiLiJi ^LiJi jjJI j.^ (jjjj jl*1 ^a binary digit ^Lill jaSjJl {*) 




A i j '*■ Kii^j Lo (jl_Cj_i-u 3L2jjJ.I <LiD1 aJ-4 Jj-* •' k 5>^'' < S)^'- 1 <J-" tl)^ •JJ^-v*"^ 

I " ' '•- ' ' (JV» ^1 j "■ '^ LiL^>.| £jjjtjj L-3$jji LiJUa rOJ ^j»j • Li!j^l ^^ 4 n n^L 

La i * j r"i J!Laj J^-uiirt jj_iiJI Cjljll «lLux11I 4_La jjj . 1 gU^i"i*i '■« '--*' <j| tjr ls- 

2... .:\\i j^Ua'i?! ^^ir. \1lA (jJLij V LjJ&J -- 3j£b ^f i LlAi bj-^"' - Ll_J] a n.i^lL 

^^iii tjLjj jt <^x^ .«<jjn <La15 <Li-=>L>- i^LnKJI ^Ljji a^ii" V (J7 Z}\ 4-lVl ^j 

,4jj&'<\\ formal language du i ^ai\ iliJI Lb^L. *l*j 

CjLo^Ljl!] 3jL^-a Li^ it J iOLlASI 3Jlj>-jj ""'I 'A'l r ' 1 ■ "I 5 J-jv j a i j—i^sLLslJI 
*j 1 ' V» "'~ i_3q_u .jiJI... C, u, 3 - ^ i) ' » ■ -^ (_3i_s.L» 11 1 ' ' ■ ' Lo i-^i) L^_J' ^-jdv-i 

jLl*^ jjt, LjS^) E i_3jj>JLi L^jJJ j-Aj^ lj-^I 4-ffltl o j-a> «jjoLl»Jl)) 3jl>-j jjja 

(jSLw ^ ' TtJljLxdiri ^jJJ ^_ajjJ [(JjjjliJI =] a y j j^ll i_9j^j>Jt a, I V~i 111 i ^^jjj 

J-clj-LIL jjl_Li^l jjjjvia ^jx: ^1 i4_lLi3_c 4_3_jjJii_) '~>l ' «H <jjJoj t_ja_uiL>Ji 

. LjJjl JLJj <L3 1*i -*Jl I jj-^j-11 (J^jLjjJ 3-aj^UI 



jtjjiL lijjjill iS^^-uill i-Bj^jjJL iiiJl (jJ! j--aji5 ■ Ll* ~j ■'■■_)" II [ji JJ-dJ 4j^J_>iJV1 SubSJI tliLjJi ,j&l 



4Ji_i_iL»JI ^^ dj-ij (E ^jju 4_lC^_oJI Cj\ 't till pl_L (^3 iLjJLllI Jjlai-Jl J i <i Yi 
[CaLujj Ijja 'J ' -'* ' * " <4J.lL>-l d ^ f ^ ii 11 CjuLoJI Vol iJ-jjJ . Ii-Aj*- 4^a T j_uiJ «U^-j-« 
j^J l^jJij i(jVlj .wilil * a\\ A a i-uh> 5j-illl j^ <( j-l<3 LLjlI 1 » S^j^l j l^jL^Lsuo tc-ijij 
id i n ii > jj ^ ti 1,1 Jjlaj Juu aJ 4JLiLu±J1 (i _j_uoli»J1)> jLa iCjj_i_ij S^SIjJI 3j_>^a (jl 

njji-LjJaLi^JI I j i Hij L«s^ singletons «5.s^ h'm j i-pLlc^ i"nr; <•>! jVI (t _ r ^-s 

=U_ajl 9 1 i"i£. jLaJI <J ' Al| ajfca '.CjLioJI ■- 1 « ■ ■■! £j ^ >'^ >->-i La-ul * ' ^ ■ (jl J i^^Vl 

L^) ^yjli .t^irt « jj_«j 'S-tJjl (j-lj-^iej-i -■ j * ' a jCjLa^L*JI 3j^l j 3Jl*-j ^^ Les| 

4lA,Jn"t a t(j^l ur*-^ V l L^\ (_? ft"''..' :3_pV1 CjLciSUL CjLs^LiJI tfj-fls {JC j j ji'ttl 

^'ttia «*^jj)) (j I l-jjjjjL^JI «_;!""' " j -A 4j_iI1 j^Jj u^jlu a _j'>> «11 jl j_i^ai«JI 
4jjL)1 j_ua 1 *( C -j.<i Ja Ls-jJoja il j-i^a-UJl (jLS Ijt L» d — ■ ^ jl i""v Li «Li_LaiSJI aJ^i 

(jjjJtJj ■»■ J " _; I j^l_L>- l_JJjJjL»JI 4j»-JJ 1— Bj hl3 iLi\}j£ JjQ VI (jl^ (jl , A 5l o . nU 

^(JjILjj ii ^ A '-'"^j '" ^LJLa Vlj (((LLua-SJli* Sjl^-j ^^ ci £ A jj-a^JI j-jLjj 

lilt i B A 3j^_uaJI i>lL4 ( _ 7 -l£. '- ilS" j i A 4iAJ! (^ 4 i 4 (>i"i a B 41AJI jjl Jj-5-1 
La (3J9j) B J A J I B — A jjjj-JtJj aj_5jj i^j^j-daJ! dUj 4jc_i-c3 (jji jJijtJJ 

, « LI i>i3ll)> S^li 3jc*-j (J 3 r5JL>JI (j^Sj 

j^jJI Ol jlfl-tlL 5 nlilll oLi^ljJL£Vl ^ Us ;Jgl mlj jj lSL)'-^' j' (jr^ 1 
J_£,lj ill 1 « . ^ ^ > i tj , ,. 1 -h, 1 1 j) ajt i il^_>Jl S 1 A t ^i A " i_jj_ljLj>J1 ■« j U", , „j 

i 1_La t,g Mi^LiJ (jJ LiiSLI) i^U'j < *-*d>^ ^j * ' '"~_3 (jr^^ l$jj '^^ ( 3^'' <) ^ 4j_<jjLuiVI 
(jLs itiiili (j£. jl^iJI (-Sj— '-^jj .(j jf V :U n 4 S_3_i_S_^Jl gj ^ l-3j 1 «J Lul 

. (_J jjO (JjILftJ (_^V (J^jliJl L_jLxiJlj ((JisxLiUJ 4-i-^JLiiil SjjjO^Jl *L«-mJ! 



'ft 



{j\-Li (jl (JjoLJ LuLs lilJJ *_aj i4j_c J 0j 5 xj Jj 4_JjVI lIjLojIiII i f 1,1*1 jJljj Lpj 
(jj-i (j/S nV-iii °i J)j-«J 41^imiIjJ jVI l^J-^ <LoJi_flI1 -tMJfcLill (j£ j J_ J «"'H (OJJ i /i i^ 
^jSju t, a j S (JLUU ljLA £jii lO"" 1 t-*' I i A OJ '" ■'-> (_jj;JL^. (J j "1 ' [_? I ^ 1 r ' • " " 

7"LL*J 2j ijj_ajJ (j-dloJja AjJkxJ 5jj-l«3 ,j_3 ' j ■»■ g'« * '^*J~' jl d J ' J) 4j>IaJJ 
^jL^J <_j^L1o pl_q — «J '*^— l^ LL*J I » (jj£i jl (j-S^J • [j, 1 '" a Jbi-l— >o jJ] LbLi_i-j> 
j^s 4JI (_,ic- i/*i_J— SJl 5j^>-I L^*>-^ 4 i_i ■ * 4-j.c^^ 4-ls (Ji*J jl (jSL«uj idjl_«_flL>JI 



If 

Ll)Li_iJaLjjJj 4 ra ^ 1, 1 ij-il /> i d!1 jyaj .(^yicl Jlj^>iJ ^j") i ii .a ^J (j^fl J " "' ■ ' i—So-uj 
4 1$ " Te^a *LuiT JL^aj 4_irt ; i j->- *Lu"*J J-jS aljl ■ .. LI >J^ t^ic- (J-oLijJ jl (ji^l L^jjJi^ 
JaiJI (jL£ 1 jl La 4JL> (jj Labjj ijjl m "n Ja.^ (jja *>^ il^ '*'' 1 ' 1 — H '■* ■ ■ ^ * * a 
jJj-^-J (jjJjJJj-SVl (_Jj-^>- (_>J-« i(j^-J-S_j_S^>. jj h-v ^"t o A J-uaj ^jJl JtaiJI Juaj 

jl^ njLSLa} j^t-js uj^- 1 o' J 1 * * ' ^ J^^l jl_£ tjj La SJL^j 'LjjI (^ (ii_il5LJ 

i La JJlC (jc OjJu-JI JLt£. t LiajT .tLli- {_ya 4xkia jl *jj»- AB (jl (_p»jj]al : JjiJ 
( _ y Li oJLdij . I ^ j '^ 4Ji£. (_3j_ij V n (j£l<i-3 J Ac ^1 jl 8 JJL*J1 oj^r) (J' (j^- 11 - 5 4jI^ 
fua Lj_) J j! »"' ' L-3y±M ^ji\ 4JLj£. I jio-flj j^-^tl j"iVI ^ .".,.! 4_iJJju i _ ;r jii 4_3jJ1 '^J 

JJ1J if4_iL- 4_XJ^_U3 jl ) ij-Lj-iLs- L^JI ^-Ll L -I j "'I (jil CLuJL^JI (jji Vjb 

t^abstract 3jjj*-« LpL ^>>-^lj t(> ulj^JL 4Sjju 4jj5Ij ^t concrete 4jii£. 

.3j-S|jJl 4 * 1 ir (jjO Jj^>- ,—Jl T-LlstJ LijLjS ^LujiJI (JjO ;j1X,jl!l (j_jjL& (JV lW^J-^J 

j_i-iaLc» t^ft in 4 {^j jjal rfi 1 11 a i" i_a^_uj 4_ajLjJl (ij-l^LjlJI)) Sjljvj jL^ *j jjij 

in"il iii II ^LCLU^t)) 4 I i 11 flL J-IL I 1 A i""'^J) "'rt \j •»■ a j 1 ^1 if nj »d i" if 

^ n ■ "" i_3-*j) 10 1 1 1O jj^jjJI jjjb E j-us'lIc. (jl (_p»jJ*ls1 (Sj^LoJI ttj t^j-^iJ 

j_Li3 [_LtJ I » Sj_^lj 3jLj-j (^ L_£ijj_=fcJ fu-i i_3j— uij '(2j lj 4jjl_«Jl 4 i UL 
h. 1 » II » 9-4j — «a j 1 ^'f ii a] ia,Lc La j '*•• *'f- (jc tiu JuJI (j N -iu (jILa-j . (i 4 1 1 nil 




^1) a = 2 jj? ^ ii U ; 1 1 (jLa>j_i]1 ^Li-i-u ^jj LJj-^j I jj «3.s_^>m jj-oUaJIb 3ju>-j 
3„j l-v Jj-aj iJLjJuLc J^ iii Tl jjj4 o_s^ ' **j ' " ** rLiijLj— fl j-».i a = 2 tjLT Ijl 

4_iii^(2 JJljlJI) ^ j^jJI Ja *.!„ -, ,1,1.1 «5 in til j-^LUJI.) ^ 5>g|jJl 

. a jOjjjVI Li>^ '""'J - *- t«6^JAA j~u^ilc» (J ^ ajS\ JLil 
jrU Cj1_3^_C dyl j_j_j-«_jU C jl CE {Jj-A iCjLa^L*JI *l JLjitJ_Ljil 1 irijj j^Sj^j 
jlj^L? jjjj dlAJ j^J^J P cjjIS' |j| ijjjUil JUUi t£LJIj .l=jLjJ3 j! SjjjKja jj-aLil 
6 E P 4_j_iia_5j| 3 ' '^> jjjl 3 I j j ■ "J JjJLaeJLj jjl LLij_i_uL>J (jSLa_L-3 i4_L^jj 
<U CjI <i j l«"t tLLai:} 0^-*£ '-""'j "*• (u^J 1 V^ '" "** *1> J ^1 * J ^*" '"_' *Jl (J^b - "^^ 1 ) 

(jSL<ij if a (E P 5_uia_5JI (jf VJ i Y (jlc a* .-sH JjUs 1 jjl*JI <jf ^ Jj^jeXJ 

^cLj-SLjal iliLa^U <i i ilVI J^jj-J «J La ij ■a-.lll I Jab (^1^- I j *■ t <^ (jja ^ ti t "11 
La aj^AjOJ S^j^Jdl (LLXsaill j*j flil a : Lufc jjlijn 0*-"$ $^ a L)* ' r* J-3-1 <— 3j-uJj 

.'metalanguage SjjjtJI iilJl jt <LAUI *1j,j 

4_±jJaJiJl jj c j j j ■",! 1 (Jj 1 i^d 1 " 1 ' '(JLill jj j 1 1 u (jifi. • ^ ?j t a [4j^=e_> j 4 j i jS^3 

JjVl >ajJI <jl c^l li-ijt} I jlaj 'A iliJl ^J) ^ n "i m a^^iiJI jfae A 

JJl>o (jyjJI i*U_LlC jT Sjij^wja (jj«ai_LiJ! f.\ t i iA 4j*jL3 ^1 (__, <t" n (j I f-J^J (a) 
4 i i ntlLij ,(4 jMf. jl Sj^j^jo^ <Lx3 aj-ujI (JJ^J o' ( t "^ ^ "3^'J 'A ^Li-oil 
^Ijj (jLS 1 Ijl (3J_iJl ^o-mlj j i^N II (.j-ljI Qr^i j ^^" L^jLa G 4_c>i_*JI j^JJ 

CIjLo^I — «Jlj jj — Q^jJl (j-* JliJ ±J) J_»-^J "C?^* " OJ^-£ O' jj— "jJl j*-jl ~i "rl 

I j LuLjj (J3^J (js^ 4.1 ,, „LLa 4-ijjJsaj L^lajj < _ .l s cj tljl j i'^LjJI ^ (JJj^>-Vl 
a^>o CjLIaIJ j j ' "I ■ "Vl ^Ji^hill ( _ ;r 5 . T^ "i » a oli eLjjj-i-ca 4_j_tia-a jU (j *» o 
■^f" 1 *■ a » Jal—qj (jy-Li (JJlj t^aJI « (Jj-^a i(J[j— i>all CjI «^L*JI tilt (j_o ^ ' ^ * ' 

ltCLq^LiJL Jj-i>yi (^a Jj_j Li^J] j-*j ^j) Luk^L>ol L;r Li Jjlj» l^^LJIj 

. Lj qjjj'Lj- 4, e> 1 1" I ji t_.ij y j 

.(aeB) fi (ae A « B) ^ L^^j 5^a- j -y ^M J-«-^>JI *Ju* ^j-^I 
Aa_LiJI (^J u q"'m aj ,r.r«1l oL^ IJ) ^^ (I n ih) ^ ^tj (C aeA ) 

>t jfO-j_it1 (jKjLa «-LaLaj (_,J| o ** " ' .' O^i ^JLs iB 4_lA)l jjj] Liirtji ^ t> " i^j 




luL^^L_«J) djuk (Jj-jo 5 k, -^\t tl (jj-i^Ls (j-£- ? "''"' ' "*' 0' J ■*",'^ lH*-^ LiK aij 
ijia. a ti_JjjjjL>J1 j^jJj ■* ■ ■ ,. ll I i LJa-iJ 3_*-j-Ljj (_£j^>.2l ( _ ;r d4 t is. J ~ * ' SjuJLC 

(ae A <x C)) : J Lit I J— ij,,, j^lc . 1 4 ~ t jLi£ ,>* ^jJ^II <jSj ju ^ U£ ol 
SB J.-^} ---l^- ^_i!l C aiAJI #j_jfc ^L>. j—jI (j-jj ((ae A) .(ae B) fi 

^ *' j jj ((oLla (jx. ijjl -b-'lj 4_kJ aJL^JI ajuft (jj lj-4) La 4_«J L^_c j_a 

J-il (JqSLj '3 ' M J J ' " (j-^J . 4-£JJ) "*> WJ_ilill L LiJa_3 j I )-^i (jS.<aJ 4—i.U I 

. JL)J^>- jLfljl fiiJLc LuaJl LlBj^jI 
ii'ij « a ' . ' _ J "' J-C ' J-flJ I ^ j 1^» 4_Lajj^-ja jjjsjj 3jjjc-o ul_iia_3 4jLj-S jjj 
(_j.4~i.uj OJ-^ I '^ ^ - - 1 1 I j i*j "-^ 1 3 I j Lys t_ l«.,1 \ L^jJj LiLa. (jS-Q-* <-l ' '" " _-J* 

j! 3_iK) SjLa . j^.^- At l . ,~Xj (■*) «cadavers exquis 3jgL_JI (j^L-jJU 

jj-l ^j-a 4__jL__I1 i"il Ktl ^J j La ml J-i-1 p^"* i~i ' 'y' 1 i L__uj (3j1_l-1 

aJL^J ftL*5|j (jl lUl <i*n (jlji_al_Ajm (jLLiiJI)) :(Jj-o 4J- g ^ v i. M^j^i U^LcJj 
i-tl > j -^N - v * ^ (J I j " -^ I (<u jj l^- 5 *' '3-jLjJJ J^ ^ ■*— (J I i ~ -^ I 4_2_ij-Lxl1 



f > i • 



jj^ CjJ._tlJ 4_iit 4_JjS/l (^ J W^' |f ^"'^.' LLj.uLjv (jLS (,^-aS/l 4j|jJ (jJ 

*J iiUI jJlA (jl V| . LgJLu ^-Sj^jlLI CjI^^LaJI jj^ij (j£-j iijjj£, l!jLj3j j-uaLl^l 

(j^JI 4j_i-uj_ll iilJI (?JL4i 3 j ■-■! -"*J| 4_ilJI J.<t *r"i J-^"jT 3JljJu>- 4_ijj 4_j^Ltb] 
4j^LjljJ1 "IjlLjI | _ j " ■ ■■"■ jASlo eLajLuJI iiUl 4JLc ^ j t"t (j! (j5Lcj fjjji (_jS (J.n /"i~ 

.(iiLJI ailJl yj] a ; .,.M i ; j 



m_4 ..Li j . tl'-lightful corpses niiiLiJI yyiLl>Jl» ^jiij -■ -^ cadavers exquis j: ..'.H (jl* (*) 



jj^l_3 CjI jualjjJI cLoit 4_jjlI Lot , 4_p- jJJ JjjjJI (_>iaju CjJjSj (jl CjJu*j aJ 
ojjJ\ tilLj ^j^i ^j^ - *" i "" (O-f lit JJ<>1 I (jX.jf^ <jljj J—^' UL?^ t_Jj_Luj (4jJ->. 

55jjj,,^u tzjL±ji>LjJ( ^ 3 ' ] ^ fl 3^> L« ij^J 'truth ^j nail :5 noill 

Ui- 1 CV 3 'k«3 ^Lujj) -ij^^a (O^L^ "^ iO JL^ ^ (LaJ>^L£ jt) L^iajl LwfcOjJ 
lij Lo J}' J -" S CV (3 '^ J> " J 0' (jJj^' 4-lL»JI (^ L-Jj-uiLsclJ ^Sjujj . £rt-*_o (j j n i im 

4j_iiiSJl <jiuL£ !i) L« jt>Sj aj (j-aj 'A «LLiFl j t-t* 3 '-^- tlrt-j [J-«-i)L )j^»r^« a ^jl^ 
jf) 5 : .u an Jjlj^s ^4^. JY w i nVI ^SL<y 4-ijliJI SJLaJI (ji .^jjL^^i 4^jLl^ 

*JLc oJU^a *Vjf SjIjlJI jjx. Ul .t^l^iai. j-jj! j-ic 4j JaaJI j j ■ ■■_> method 
^j-a Li»-^_lI) L^S" hZjjjSJ L(Liia_ift if jl4_j . Lj^tj 4_j^Auu LiLiiia (jji ^cjLJI (JLiLI 

^^..Li propositional calculus LL^, stl (_jL-^>. ol •(*•• '^ iU ) ^M^^J 

1 J-cljj-iiJI ujjft .(jU? 11 jLt. )j-aJ 1 * u 4_n j 1 -ni-M LLua-flil t^rtJ ua-^J ^U »j^*H 
JIJjjJI . 4-]^ 1 ,m (_)^jjiUtiI I (j j 1 1" (^joJ '(J^J ^ £ ' ' '"J (jA'^ "^Lill 1^-iiS HjLJLI 
l.. .jjl-S lip 1= ((((jji_u>i h( j(» i«j» CjLj±j4_»JI (J^LIj 4_j_d_j_S (j£. (jjil i-ai] (_3 

Ljr ,<i-.^j (jCj3 ^Ltj-J i^Lal juj <a,b,c i_3j j? jJLj jVI LftLi^t lij («LjLi^oM» 
a» 5juJlj>JI LI i^i all ^)^So (jl (lSLh*-^ 5 >-^'i 3ju>-j ^ tjj-^-^) logic JiiUll 
5^t -wj (^ Lj^ajl ^^-^xj ^j_tu L4L0 (JS^ 1 lA'Caa k<u (jL^ <a ijL-^ lip i«bj 

jjJJ j-lj Uc j «i_jj— .Lstil ^UUI <-d^j cljLi t-Lv^j V j^ ^ JJI ^jLiJI 4jtL«JLj 




Laj! <j!>^ qL'uil^JI (jtiUj , LL^SH ^a Sjina JSJ *■*' «truth values J, t^! 1 

j^ijcjlJ eLLlLiJI 2 j'^» 11 ULuaJUl J£ .ic^.l i^itl 1" qi°id J-xaX\ fu-ii^\ lLl^Z Sj^ljjl 

Jlv; ^ -^t U ,^g ./[| ;*,j .(d^L^, Ljji ^,>.lj1l ^t - { 1 p.T> ) >> <<3g (>Lia) 

Mj_<j) "i^jse—a ^ij^LtLa (jJ-C- J * " '""" OjL^ lil 4_t-al_i. ( 5.iJLje-ji j-j-£. ^-J^a ^ 

JJl*j] LgjI 4—iJila-La CjI jl r j 1 1 Us' i j r c. 4_>uLjJ) d i i>s Sl l Jjju^a 4_<jj_a (jl 
Lll£ (jt 1 ' - '■- j " ^ 1 til i JUlLI J m mi j^^lci . L4] 4JjSJ,l Li\ <>\ c\\\ ^J-^a 3 ,.<L.i a\ 

L^jJ ^ " "'I ^ 3ja_i^a_) 1 j "' — - '■* j^j rtia LL_iia_iII /jj4 ^rL*_a JJ_C jLj_lA.| ■ 1j* 

(jji (2^-^^ ^^ju (—Sjjjj iMi^ • LiLu ^jj-taJL l^jlr jmjSjJII ( (taxioms cjLl^jj-J)» 

:[(jj| = then ,<^l^ Ijj = if J iJjVl oliAJI ^JaJ ; ^ifltAJI tji)^ 1 ^' oWjJI 

«IfAdB andBcc,trienAc:C»j«Ifae A and Ac B, then a e B» 

l^jj-u ((j^jjJtj jjSLijLojjm^V! «-g-lJll I J-^J 3j«LJ1 S^SLoJI ^^ (J7 l£. ^jLaJI SatL-J, 

1 '* *J^j) <LILlJjjL^t_oa Lja-inLa. j^jjiLiJ jjjjLijj llcja . (Llc^Lj Sjj i^ (*Vj-u) [_IJ L^tjj 
i^tiJ JLiil aJLc J;~-" 'J (^ <i <iit1 SJtillj l_ij-Lui2Li ^ A -(-«." 4_i_r_^Lj 3l jf ■!>-*-« 
4_xfl ^LilJ ?>-*-»i'j J^>- *^Jf (j^ (iX^**' cLljI _i i'f^Ljj AjjlaJ (_^^ jl) S^jj i^,ll oLLaJI 

4^j_ii jj U ; I, I jlc.1^3 jj-w i^LULj ^ * i^-il dLus »jj Jxtjj 1C1I j gjjLjJI tjLK_iVI 



,[tjUi.>ill] JiiV-ll ^ - false uji^h ji -irue jjUan (»£*Jl jljuol L<ub taith values jj-yaJI UijS (*) 




pjilgSjl *■ ti ... \i 

JiJ_uaJI 4_*_i_a jlj tul_L£ldflJI (jjft 4_il_jj» L92) jJ^J LjLiJa_SJl i _'l '■• ->- (jl L*JJ 
J) ■ ' '^'' [jLd <4^jJl^ L)Li-^_3 jjjjj^ A^£ j_« I j -^1 " " ■ ■'■ (jiSLflJ SjUJu*. LiLl^ZJ 
a Jlc 1 i j-w a 3 j j i n t l_i -rjjju l£j^>_±J (cj! j (jj.JLul j-s (_£l) ^JJl (j-« dP* 1 -*-^ '—Sj-" 
; _ ;r cjL3 <LdJ_j_kaJI fl.'t ^ t t j 3. ( ■ ■*• j ^ " i » j (,-IiJl 4__j_jJa_2J 1 j .4lq ^1_) Ljl_Lis_dJl ,_pL>. 

djuk J] — " ■ "jj i_3jJi_ji j_& Lo <u LLsj^JL I oJl* t>Lj j-^jj .«theorem <tiAj_jj»» 

l^^UaVI Lyici SXua <^jI i j i f 1 iSjUJLC. (JJj^M uLiii3 Liiajl "^J^ ^ i *J' t4-i.$ m'iT 1 

.proof ULk^j Lt a*-j 

iJUt ^Ju^jejJI o I j" 1 11 a '.',"",' (Q o^H Lj . ajj' nS V I ■»■ jj 1 1, 1 tUjij Lo LdLc. 

j. -j 1 ^Jl (PLj-LbL^Jl (jf ^J oJl i-flL-Jaj ,4.1li>>H o!>LjjL_iJI jl Sj_La^J1 
J t " 1 iij (jl_j i l_S_>. sLa-^-o CjLa^jJLi p LajjV (JjjJlsJI 1 ) -^."i , ,,j ^j) LhjIj ,w J""' ' "J 
'"'J j""^ -^ ^ujL^ I J| oLj^jj_JI (jl J^jil jjxj .(jyfcljj (jA ilistJI ^ os.LSj 
(^3 CjjI J-a 5 ^. j ", : 1 1 c*jL£ U, ( Lulj) 1^1 c IjLl" t-I LjLtJa.UI (jj* 4jL-Ci ^hj (j-a 
- d j ^ *> I iJL) I i ^-i-^ 4j jLc <J1) LxAj—l-o (j^. ■ ^ ^ '■* ^j -i "i~ Lhjjj — p (,-"! (_yJ) i i\r m ^ ' 
jl CjL^jJU tij^Aj ajl'r 1 n"t (jL^ tLLiLjaSLxLa ^\ (^jjj L*J>-3 tiUj Jj-o Ij-^'j uk 1 
(jSLxIl (j-a J*^» oLuJaLpLl 5U'-uII 4jJuVl 4jjj&C^I (jl .4jjLS 4ju(jJ1 (j^J 

LAJIJJ ^1 j 1"> ' fj ' ^ * ' (jj-SjJ) 1 ^ j"' " V dJUj^k. (^jLd^- d '_■« " CjLj^jJU jJ_JJ (j! 
Ijl^ijJ b^J-^ W-j^-W"! "^ LS>^J LjjlJ <J1>Lj^jJ_iJI (jl 1 3 .^ijijll S^Llja 4_>.jjJ 

• « l (_ 7 -ti LajUiJ (j>o ^j r\ a n (jl jj-l 

cjLj_^jjl_j_I| jjj» U-U3 i jj_i^l (j^. LftlJ,.a 1 iij (Jf i!l Sjj_laJI (jJI jj-^-jJL 

pJ-4 (jjo 1 10-J-3 (jl (Jj-^cj (jS-i.1,1 (jja J_>o (LjL_tia_3J[ J ^ "■" J^L>. j I mi 1 1 jl I j 

jL-Jj (3^-^ J j c Ji _L 1-uJl (3J^i3 (jil 1 |g-i>3 4-jLiJI f'^J ' , ' "* ' *^J l_3j— UJ Ljl_L£3_fijl 

4 -a ti 1 c j) SjjLAjI 4^qjJlC (_j a i* q iCj|aJ,Lj I jj jlf. LsiSjt-a (j^ij roJ [j-«J i ( _3 jL - 1 '' :i '' 

c^Juj^A I j[ LsjLt>-| (J^-cj *LJ1 2] . L*L| ^jjUI oj2JI (jl ifijii ' -j '"j t 4 j^A^M 

ill n A JL-llI 3 I j . ,. L i—iJaJii I ^j '**< jjSj (jl ' ' *••" I jioJLl j-« - 5j_iJL->. 4 J jJ-J-J 




Godel's theoreinjj^-c. ^j>-£ 5-Laj,. ^ ^i^f ^^j ilULla ilu-s- .L^jLL^J 
I j} contradictory Ix^LLo ^^Sj ljL^j^_J( 5 ^jU;„ ^J JU_>j .^ji-Vl i_jJl£ 

JLaJ , ^Ln-cVI ^^ Lifi ALU ^^oieJ (ji lIiLi^JlIjJI ^a 4 m 14 <Lo^ laU (jSLcJ tLt f li ii 

Ijj-us-a ^-t^jjjjl oLojialll consistency JL-jIj *UoL>JI <Jt mil o'aa c^i\S 
^Li-jI cjLj| ij^-"' J^j • L^j ><^J I « i'ti'iV SLcj-jcj ci)L_Li3bjJI cUit Jjli! L 







^J 



j S" . „"i *J ,jL"jVI ilL^ (jl VJ , ( -*- ) 4jjfcUU.I jijLC.^1 i_iLuia. jl LiALZlU CjLIjII 



j-jju SjuJLC < " . 1 j U -^. mJ.iJj t~ij->- iL^Jli 4-iLoJi-JI (jJ> 1*3^" cJ^'-^-^J (J-iiaLajJI 
.^*UJI ^jj '■ «tl jj^uSJLj Ig.uHU 4jyLJ,| f^jSU JijJU>J.I ^> ji, ^jLoUI 

juJL Lu^ UK Llicf j»L*i }tiU u>^ L« M^ i^U^yj J.^n ^Lai oj 
j^£: jl tiUj JLiLq .^^LUJI ,>» jjl^j jji ^ Li>i>Ji finite set i^j^x\ ji 4_LH,Lmi iiAJl (*) 

ii^Lljja^Ui Hail Lol ,o^_dJU»11 ilAi.'dl dA£> Jj> i^jAaui 4^a 1 * l j • £^j 4x3^ t 5 -»_,- .\\ jljLi.^1 

jljLtVl iij L^JLloj ,j_uiLiiJl jjj jjjjij j_ii jjji ^it ^j'tt""^ infinite set cjjji_>uLI j_ii j! 

.[oL^^ll] N = (0,1.2,3) ai^.MI 




mil I ail 1 ^Ai.ill 

4jiLgjV c^j' »->L« ^^ic Jj-J (((jj^yjjVlli j, 1 i<v m.'CJI 7">k LaJJ£. hJUIj-2-lx' jjli 

jjjlj j^lJI cLoiVl !<_i_<a jv -AjJ] -i_>-j J_ai Ijujs (^j n_a!ilj>U 4-LLs ^^-i ^j^ls 

43jljJ,I a_ji_jL>>t_^Vl ^^uj-fl (aT'V* - T* i) Plotinus (^-Ljiiaf Lot . L_$j 
^L^V u *jl2X\ 4JV1 :4jJ3^»J! dLj s^SLiJI j^ic jJi- j^ (*> Neoplatonism 

oJlA Cuu . L^jI j 4jL#J ^Ul 4j| iSj_iJ1j 4-j»£Lj»J|j -55-^' t<!< ^*~J j' ^4-^ J^ lH 

— j- '^ ~"jl JJLi Qji — 1 j T i o a | a ( LaLfiJ I J-jJU ,_sej-o jj ajjJa Lij-M Ji Jc T u *j 
JL>.l_4jl ^sLtisI jLs JL^-j til 4jV) "J-^Jd 6^ 6^*^ ^ (ttiac^l xj^ri^iH -IJjlII ^ 
>( jjjJl>JI CiU!^Lal (Jjj-Sj (jjjjslj j| jj_jj.jl^ f&^jf IjUJ ifffthr I _ijx. 4o£ ffJ-y <*jJJ 

(La cLiiaiJ >VijaJ ^ ,_j3 j_aljj>iM-lt J-iaji i_tij_^-*j JlioL ^JJllJ l O" £i 3 ' n "^ '^J 

iLLaifl j nit- ju-^LiJl (^j^^Jl ^ VI oL>ijVI I Jui j^ j— i^l >Ji_Sj jlj^>-V Jajiaitjal 
.5-cLt-iij tlKLiiil 4^>.ljjaj ^^-L^ il^ JJ-^^r 1 ^JLuu'VI lj^>9 LaJU£, 

I >-> * j iLJl-J. -t^j ' ■ .. T dUn l nr j J I - ■- I jji ,1 jltll j uuj ,J"J^J .'J i- j ^ ojjj-i (^Ja^J^I jJj (*) 

^ j^Ji-^a ,jjl j L^)-T , " 11 :^LjJ^U 3-lLLoIIj Jj t-IU SJjLHIj jji -- . "D ijLLiJI^ : jli»il J^ilj (^Jjij 

Fundamenta Scienliae, ^ lt>B>; iijljV ^jJa^idi ^ u^u „ ^ ^LkJI >_iLkSJi ..< ^ t a : ,-„ sii 
L Jy j^^ 3 4_^>. jh 3^ r J > jJI^Ly. J <J 4 ^ L AJaj 11 ,Vol. 8, no. 3/4, Brazil. !987,Pp, 241-256 

4jjL2I1 lis^laiJ' ^jl ^jLl i^a^J jJ^Jn t ^_uiajj| jj£. Ljijipj jJJ ^ l£ _ :r 4Uj^AJI i^ j J ^ " ^ 3^)Jj>J1 J^jj^Luilf^ 

^-itj ijL^J j .j ii ..sLflJ j j i i -<u-jIjlJI i_jlj i-SVI IJjsj , I j ^ ~, L jjj ,j^jj I^liI ^>l j^LTi "i_> jiljjl « V-i a 1 1_j 

^£. L^Luji '" ■ ' -»~j d_JLt LjLiiJl j^fiij (jli ^>llj . j * ■-"■*! rf i*l '~ .V _pjl_oju . i K~.a *jl JLjJI a i j j U i 



6uj£iaJI iZfLu2tLjJ| 

d ; ■ ■■ * ^; oJuo .1J f (^l J ->.jj Vj . 4jj— «j Sj^_L*aJ Lij^^li sU^-^ 6 ^ -1J-C >-J-51 

. 1^2*3^1 metalanguage 4jjju iiJ ^jj (^^gj.iJl) (^SLuUjrH-^Vl j-^ill 
(1,0,13, 712, 8, 3, 2) -.JLiil J-— ^ *j-AJI ^La^L, 4^Ij^ UiL^ 

«j*_>- Jj^j Vl '*"j -■ ' CX 1 * ^. ^ Q ' >' ^ *" ' ^ ' '^*J (j' Lajlj ' < j ■ -A -aJ^ 1 _lWi i nj 
lIjLsM— «-II Sj^IJlILj ^j^-) CjIjl_>-j (^3 UJ-^J *L»1 '*£j-^ ^ * '■' u^ (J-i-»L>J1 
4jlssL>J1 CjLu-iltrJIj t^jl^ ill jLtl^B^ iCjLxiJI Jb^JaJJ cLtoL^JI CJ Uilq j J 1 jj^JJ 

,<p of <■' «.> 5 j* : ;^^ jl j-cVl 5_^U; t dJaY^.y\j ^uvi j>j=_o ^ ' J-* : » « 

5.^-i > i ^ l (jr^J l!ll_d Li^j_X. (jl ..1 « 1j .3 j ,,,! , ,iVl lIiLI-oJI eL^JiiJa (j"" 1 ' II ^^JjIaJ 

. AJjbj^X I ^j 4 j^jJuJl [|/u (J^jqJI iLLiiLdj La 4ji^bLj 

.iTjLiisLjJI 5 iii, i I'q pa-r"in",I ."■l > ..uljjtl jjbtjj JjjI JsjJL*. J I L4J Jj-^js 3- 4 * 1 ' ^j'j ■j-" j- 3 ^^! -^ — 

!■- 3jjL_iL!l ^tji , La 4_j_cldI_>, jj ,^",1 _il JLjo-ljiVI 1 jtj BjjuJJI <1^LiL±ji ^JLi JJ ^ j -~ * ..1 l jl i~ij ->■ ^jfl IJ_4 

JjLj I Ju* f-a =u£Jj ,4j ■1"^ ~"j ii^^jJLl J ; f j" . ..* jV ,jj i^.1I! JjL5i jj-i ^ .-Klr.M H ^ I 4 jlf liA^Jl 

.^LijVIj il4|^iil 

J -^A^ j' j^-*- 1 ^ ^l i_3-*J i3j3iiJJI jJljJjS, 4j_^i_o jjj'^j^jiJI ■'■""ij*""l Ji_aj J j£Ltf i_j— J-l _j-fl"Vl ySL! 
_ai ,wZjI_lJ JlJ jy i^-i'ill ^jU 4_5^LiJ1 JujL_=>iJ L? _4 <lJijim Ci>, i.->LB ,4_liil cLub^_Jl l ^Jl-l ^ijr^ U^ JJ ' ^*" 

IJjLflJI^ ^1 jjl ^- j ' "j ^ ^ * '"' .^LiisLjJI LiLi^ajUl 1 ■ ■ ■■ ^~ jjk (^aitJjj LcjLi Li-L^JLn 7-j-to JlS SJKjj^/I 
jaCUi ...JlbN. JjVl (OJ .4_Jol JiVI fj 3_Jj^l ;5l,„l"„-| < JoL^I 3 .... ^ ^j S U.J^ JljjjiJ 

. l^jlr 4jjbjjJ! Jjj (jy^i-- Lij^-u=u 1 iif^i i_r^' uLtlidJl _^-Aj 
jLi>J jl u-J9 ^,1 VI" 1.1 .-.jjjjl t_fl[ ,j". <^Lj ^-a-ajJ li* ,jj ijj -»- m i 1 1 Jil i J_il_) (JJ-jij jLji I Lti^a 







■ 



mjjIoSJI ^"■■■lo 

. I ji*j in, p, q, JxjJa <>» t-a^j^tj L^-JJ j^ij ^j.^ (^1 «J»U jljucSU 
<L*_pjJ| (jj£-j j| (tj^j "JD-^- 1 ls') ^ j ''^j-3 Qnj *"tl 1j—fc uj— ^i ^J .n = 13 (jl 

L-aj Hi'q ,n = 6+7 li « i^j 1 jl < JLill J^- <_^ . L* yl^ -»1 jt i5tr»J ^-uLgl! 1 

n — >>j « + » (JUjsMjlS I 3jlcLujj4j 4_jj_LduL>Jl « _; t->"i - "j j i n. = 13 (j I I J A £_>£, "7 * *j 

. n = p+q Jlo t^^ijf. jf Sj^*_a) jIjlc? (jt LL^ i rX j ^jl 
<~ys (a-c-jJI (jr^-j 'N c-^jkJL L4JJ j^jj ^-^ jj-ailc (^ 4 jt_i jUH jIjlcVI [j] 

i^CLua 4_Ljjja '" J j ' * ' Q '^""^ ' L^ Lq_i 4J3 )jjj L^jL£ i4-LaJi * ' j' oJij^-»J.l 4-i^Li«J1 

L) J* J. O^*^ ^ ' * — 1 

,^A ,n\jj>."\ (j* I lU JJ_C JU>-JJ 4_jl-3 -^ * J ;U .JJuC, ^J n CijLS' I j| - T 

jT) p = q ops <p +^ - q + ^ <jL£j iprjj *j it-> o^^ 1 j P 6^ '-si _ * 
.LiAJj^oj^ P+^ D 1 ^ 'S <J\ ^m I <«i ,U Ijjlx: pjL^ IJI (Y) »S ^J| 

{y> ju}-Lj -Sjjj-c. 4j_LbLj jj-*l>j ^ Lj_ujLj/1 Ijjj l/^Jj^ (Induction '\j«~ ■■■^ 

. \\ [>""'■ "*M' j\y* f-', '"' l'Iu (_5 (Jl-J *J j-"i>- i ■ j-i ' ■U»~l I t^J ■ ■" 2Lu3 (,'lH n n K_LU9uJ1 

Ja-oL*. jj| V L-iilaf /^J t 1 ,_!J Y I ii.ilaT : ^-JLjJI j^ySj <i")l J (^ nil J l-a^LiJ <L_ljjjJjo 




OujgjnJI CiLuaLijJI 

^j^ujjJ,! Ji^.V i_LaJi3 ^^-l * ■ -",' ' - ' 4Jf V] . LaLu l^ai^> ji (Jr SJ LiJajU i^jjLb tt Jit. 
4-ul_^i jjs (jjijtjjj t—utjj t<tal alfrl I JL4 jLjL3 ,i_jLui^JI _jjL <-d£^j _L£ (j^jLc. jl 
*-uiS AJil 'I X \ * * UJJ i>U aLfl dljlA «u^> CjLlLu^ JUj (_>"jLc (jf J^->^ nJilaJI 
jl lUJJi .^Jr-La-L^ll 4jL*.VI jJ>a (0*0* (<l9jJI l^ J<^iTt-J iX u ^. <_jj_t±>}\ (_LoL. 

ji (Ji^>lj (jl <J (jjb (^JLiJLjj -3 ... *i ^11 5 j ^j.l ,tl j^ic ' i " <• l jl2 jL£ o-jLc. 
S*' ^jan^W 4jljaLJJ.Ujn.1tl tul uu. jls" pi j-qj n (n +^) Y ^jLuj tjjj»JI Jj-oL. 

ojjljjl d i j (fill jl «Lj3^iLj«JI 4 ■>■ 1 ^ ■ . ' . "1 i>-J-a jc (Jlj - "H LiULlA jjijjj 
LflJ J-*^>Jl 4 «_! 1^ jj£i (jUI n 4 1 tj jtaJt jljLtVl 4.1a ^ S j£Jj .(-oJiVjJJ 

L<llj j-a jn ->■ 'II J^ , (l jj .iijl^s n^ +• Y + ... + n = n(n+l) Y ^^j 
(n + \ ) (n + Y) Y j^l i-a^UI ^ ^^j'q <4j"jLJ,| ^^ jj> JSJ n + ^ iJaL^L 
Lbji n - . jjuJI j5LJ .u4Jj£ oi^d n+ l 6^ <S (_j-II (j^'ilj 11 j^ W ^^a (<£ jj>j 

jl Jl^J (i^u-dUJt ^-wgjjuij LSjL jjj . ' = * (* + ^ ) /Y jV .S ^1 (j-o'tij 
.4_LflJJi£. AjSej^t Cjlj 4-C.Hi^ll (j| (Jj-Sj ^jfj^-l SjLlAJ tN «_« (^JjLLalJ O 
■ ' '■" 1 »_o 1^»^ft liLj a-=tj ■ '^ 4_m_LLaJ I jljLc.21 <Ldb jjo ' J^Ltj Snjl^ia jj 
4jol lii 1 (Vo /j^i *, t * 1 Lqjj .^jjljJl (__,!£. Lj ii j 1 U") (J^ 1 11 < a LaLfl-i 4^K-^o\q CjLju^jJu 
L^jaLiijS] (jl Li^Lia 4JLjJLi. ^ya <L».jjJI jjjuLlj (_pLAJUj LajSJj .CjLl^jJlJI tfJ-4 

. jry-L^JI _jjj j^-ili t 3j^"'""^ 
jlwL^Vl . jljLtVl ^j-O-tJ 5 , n IU ;tl 3-miILi ^^SLuLaj j m^^l J^UI ^ n i ,i j 

j|j^.Vl L;r & L^Lo 5_JLm II j-±L jIjlc^II i^jJI <u>.j c>^J ) ^i^ <^- j -*■ i^ll 



L^jV rational numbers 5j_. ...M l jljuiVl Liajf ^c.-uj) jji.^II (<u t (4_i»jiUII 

(__,!£; 4_JLtJlj 4_j^>.^il "• f^yi— ^ — ' "» _jjjJ-C: (jrLj 4 j m'l 3 *( _iiS (^^i^. j_^lij 

ojj-i-a { _ ;r ^ L^LiLji^ jjSLqj-j (3_l2_l2^>JI jIj it.VL ^ <i i n \ La Ltilli ^^JL if; |j_,jJt 

i^-LLUI ,ji£. J^i^-J .M _>i J^utj . 1 • • (Jl ^ j.,.i .nil ^jLc <_3Lil .^IjJI ^^1 ^ (*) 



Real <j_1j-j-=>JI jlj-dVlj Irrutionnal j^I SUi aMJI ,Jj ajS'ill J^^j S-LiiJI n'^± ^j ,L»jb ^JIj 

.[(jU^HI] Numbers 



^ 4*.'. ';. *| 
in w # i 3j 



pi*. I J< II iC n ... la 

(Va 4_L>.^ja (JS ,_Ji La jLloj 1 ■»■ 1 >■ 1 a -Jt\ i »(['j jl 4-ojvLs ■ ' t* d -j « lHjLlLJI 

t _5 j ^l jdjjkULii^ ^liaT jjA^- ^ "■"*> tj^LjLo^ i ii t wl j^Jll (JjjIsj jjSUjj -(_^>-Ij^I 

tLrLjJtJS (djLgJ^Ul (j-« d ^ I" ^- a pljjjl LjjLui^a ^j'^J "' *"' L*JJ J J I ■*■ " M rfU^Lo-4 

(jj iiiU j *_4j ,9-IU^jI tijjjj^>- ,jjj (j-a L^a f- J jji^. lIiIj jjj j II -lljua,-*- JcLuti 



4jjL-3 4 (j-l£- - ^ ' ^ ''"'J ** I i ^- ^ *jLi) m-&Ij-M j i-a_*J1 ■"'! j ''--'jj <j| 

x-Ja-JtJj jl^IjjjL) ^-il.l_ua (J I < -">"' ' LgJ O" 41 ^ JJ^J *^-°J>" L<1 ' j' '^l * d -J^j"' fl J i ■ ■■SI 

L^jLgjI ^ cjUjisLjjJI 0J4] 4j_u»j5jJ| -WuJI (jj^jj . L^j 4-usL>JI L*j_ctjJiJ 

CjLi $jJ_Jt J I .'"'**• t tiJLiA 1(_jjjSu«JI /_Lc jjj **• ~^ {jr^^— ^1 i* '""' " 4i^'J"f' J ~ £ ' 
aJUi-U>- y-ybl^j j^^ tiiJt-jJI j i(JL<i,l ^ t ■ - i aj 4_^_^U l2j U_jfcj_j-U lLujj i4_*j^>Li,1 

(^ j>^»>JI Ciii tjlj ,5jL^>Jt cljj ;_,« mil ^ 1jL^_>. j_i.Jj V JjJeJI |JLA 

.rtwtjjj-jw (Ji-I J 1j_j£_4J J)) ^jjj ilil j lIjLj^JI Jjk! »_ohj I a tiJUA ^-^ j)'* i _yj\—L^^}\ 

j( Ij^t lS (jjji_ua-jj (j_^ajJI ^j-aJLJr " i uJ (*4Jt (jl-^ N '-~ a '(jr^-"-* ■-£>-' I O' f^^b 
LJJ'_!fl" '"J "^ _ ^J- 1 i3S^ ~~ (°-*J idjjl_*JI iiJJ (jlSLaVI jjJi 3 ^ j • ■*:. iiL ljjjj_-tjj 
*_ujl_ii ^jaj (jt SjL*£, L^jg_a J V "ujij (-jJI Ol <)lS I) ijjjSi La I >ajSjJ i4_p-i)J,l ja_uaJu 

(<(jL_iJl-i.l)i ttoLb. lLj— «jj i((*Lbe_jl)i i«(_5^_!LjaB i«(Jj_-*» i«jIjj^».b iKjlj.cn) iK(jSL4hi 
jjjj^u jjt j j i"i*i 4 »lS jJSj i(i«_)jaJ» i« jL>uni i«uaLdji) 1 1< Cj Lc a^aJe-Q )> ■'"*'' " ' 'Lt'm 
(iLgJlIjjjI Jai I fll« 7" j V I-.; i rJl lLUJ (^SLI i<L2_l3J -Li^jju djejjjalxi ^jic ^Ij <i 
:Jj-ja j^5tf 4-^>.jJj 4_TE.^.j^a lS>-*-' ^LAJl llJLIa .3_jj>.jil j_^it-Jlj djjl_*JI 4_iil 

i functor (JojIj) «Aij a a -Ub» .isomorphism jjJaJI ^^j ^ ^1) « jjLkjn 




U ; ,., ; -:IIj Jita^lt <>s JjldJ! Lfra-J J-i^iJ ^Xj L* LJLc. jj£J .topology ((Li-y^J^laN 
^a ljL-*Jj <J^T CjI. J. i>>LjJI 4_»J j 1 1 »3 i4-jsLc 4_i_Lcuj . L^Jejjtg 4JiiAlJI (J-uo J 
I j 1 1 «"' ^jJS ^,'J * '^fj .LjLjJI rtJii 4_iL Lcaj LgjjjLa-a J^SL^uj i4 ^mUII CjLa-Ihi^JJ 

Jj9 *JL»JI I JlA (3? Lu3j 1 ^ t. j iL^l ^nUal (<U-uJ J J •*"'■■■ ' tj-^Jj . ljLJ,JUa lj-«-C. t—iiauj 
Jj-l9 ^yn t—i\ a l*Cj . 3j^ m nM^-ll 4jJL>JI jtl^ - Luajl 4jL«J Cj^^jJUJ — <QLajL>. CJ^j-ij 

(jjLtll LoUj L^J juu aJ JjW'illj 4 inji^tlj j^>Jtj (jIj-c^J! Sj^LJ j!) i_iLuu>J! 

L*-J ■"'! ^'1 ^ j_uajl— uii- -ft j *^J _J.'J ) JJ^*— -M ,J "" '^"^ ifcjL-iJJ) 4_ij— <u>- 



ii_ >Ldl 



4jjJ JSj tf ji£ja JS (^ (j->1^3 cJJjLLa JjJJ-a 4J fjjft") J^J-1 (j^ajl iri"*- ((. . . oLcj^"*jO 
4_jLnl(^>Jt oJUi .(J^_>.1 4_j_£j>2 ^ki-^ (j-* JbJL^JI ^1 f-j-ijj ■"'! j*;H iiLjLl> jjja 
-LijIjijo iliLa^Lt 3c tiilju lJluAjj iOLa^jJljJI « ji -»"t 4_l^L>. La jJo JaLlj oJuJjvJI 
. d\is> CjI J j-j£. (_jJj Jrl 4iAjit J-LlI JjjjjU'lt CjVL*ji ^J 4jl3_j1« jj£ 
(^yo SjuJljv 4j^jJu JL>--1| jjJ9 JL^I "-^J ^}j * ljjLp->-l Ij- ! CjLj^jJ_J1 clflVil jjjjlJ 
J^£ (jja Vju ^jJL>J! 4.4JJU1 jLat*-l j>l£j ^f -Ls=J (jJ l—ili, jl ^ 4J[j 1 jL>. (_>are^ (JJJ 

jt^j (ja£i La j 1 ' ^ ■** 1 JL3L ^jSii (jjiJiaJ d **- n 1 jl ipajJsjJLL A Sl*~t I 4iu42l CjLio 4jjjIj_l) 
SJu.'^j. 2j£i jl 4_l^jJu jlj^J (olj jJj • dl^jJt Jj i^iir flj ^^SlaJI r-LiJ ^ijSlj * j j-iS>J .I g-*.ll 
.uitititl JLii LLuaiJ Jl^l^ j<uJi2l1j J) jL^iiJL Ayr l4*jbj O-ll^ Ijj "^J d^jjlA 
^ \_)a:; rji Lt; i>.«.i ^^Lib ( Jjl\ 4_^>JI LjLjISJLj 4_jj2it 4 j f >>L)jJt jlS^Sfl 

iioJo ^_i 1 iiii'l 4jjjjlj 3j_4ij ijkS ^-ijj Jjl^ jjl (jJJ 3jLiVI (4j^U.I (jji D^J L*dJ .1, W^ill 1 jj* (j3 (*) 
,J>-I ^ya pl^i-rnH ^j^Lij AjjSt- g) Ubj_^Lsj jU^us ^j^ cLl^oIaJI CjL >IaaJi Jj>o Lai iVin <\ ^j ^ ^i fcjl *JjlJ! 
^jj\ "j' ■« ^ tfuLA cr" 1 ^^'J ^J-^ rf JJ J^*- 1 "j 'J "'Hj 4_i_i-i_^ll ^JiJ 4jj^tu jjl .TtLua^U ^L ^ ^ 1 j fc l n ill 
4j_t»JI >r«ikl| jlrti j ..<r Itll tt jia ■ J ^ I J-J Jjl-i 4_i_Lnia [^J^jJl ijj^Ja ^j a 1 . J -j_laj!j i_k]jll UfJl^ 






(Blil^SJI 

Liilj Jii r-LjJt 3jLc] ^jfc LxJ} i La>j) i>j (JbI j.4 La jl jLIajJJ 1 <b- (3^^' U- fl J 
*jLi J-ljO »•[ ■"■_' (jl Jl>.| ■» j k" ' " * 2 . 1 ^ j It «"' ■ " 'I JjjJL»JI 4_>L>. ja 1 4_l s-l^uJ I 
^JjLj (^ ^ "■ *\ * 1. 1 (J"'! ^ -*-tl ^Jj^vj CjjL5 (jl (_,!->- ' d J ' '-"J " <LdJj_LaJ 5j_&LIaJl 
LljL-ulSja^ CjLLgJ J? JjJ-j* (j! 3_a-J jl JJ-JJ V 1 1 J-A ujI^- Sj^Lf j . jlSaVI 

. L^Jj-L^a CjLjjialjjJI 
l_Lu3j-£. (j^(| J-q^" i fi > 1^g i*)Laj£ ^ -^ > Laj lIi L-Lxia Lj_^J I (j£. I ''* ' — - ' Lij! ^Jr 
4->jl ill J^i i- (jj« jo_ila_n »jl c\ 3j_j_3 tiJLLi jl—£ , I g_JeJjLjli j >-jil 

aj-c cjjjjj 1 1 ^o * ^" ^ ^ Ao * (j^j 1 1 ij^ «" f»Lc 4jL<s aj ~. « 1 1 dj^ l^i^-iw ' "lj 

. ' j " ' 'ii (Jjjjj a djyjyJh^ uLua 4_*j>3q >qJLil£ o Ju£j_)ja ^j ,,l . "< ,".. i .a • r 1 ^ , ,,| 

«_i"i* ' " ' 2 ' 1^ "*■' 1 fj ■■■' LLiSJ a t f" *> J *" j)Tj J ' ^ * fl "*■' I (jJ3 uJ \ L_uj I ft_S 

"" " * O "*~ '' tlh L)' Lf r ■ r^d ' 'L-L^i-JtJl '"" a * ^ ' " V I j) ' '^1 "" /_3 Mi ""■ . ..7f I 

l_x2J IX*) <L»-jVl ' > «~i,i N. Bourbaki ^Lj^j ^j"/' j* i^lj-ua ^oLj^JI 

■ (j K-cTm u *jl '^"~ I >jtTLi (ji_uJ3U^jl jj-a JjJj-3 t^'-'JJ- 1 l,^<* 4_ailat 
^>C S^jJlJV oIjjjJoj Jja_>u (jill ^— iLi-^j-UJI ( ~ i ri °i jj itilJj (j.4 f*i-jJI Lr^J 
d^jJU (J>LiIL-uLjj . (jj^-jjiiJ I j^jJi ■ " ■ -lj I JlLo tUjSjJ.1 fj • "{' 4 i ■■..-w .J « . .." (j| 
i Cj L«_j*- I jJL I j ^ » ; ' - 1 j « H aj i tlJ _ii JS fcJb jl J_«j ■ ^j U ; 1 1 t ULlj ^£, 4_LiLSjl 
I J^Jj 1 jl» jo ^^1 3jLjljJI 4_i_o^_o^«JI CjI j 2 j"l aj j ... <V| 3^ •■■'■Vt O-LaAlj 
3kjj_J1 i ' g ■"■ > !)■» • • s\ I j dJjiL£. j1 ' j ■ ■■" (J I J-L^aoJUl ,-cj I )_;**- 1 ^ J " " ■" 
. CjLu-uL-u al jLilu ;J,y?t-± (_5 JJl (J^ulJI uuil (^ ^J-^J ( , - a ' '^ L ^' 



1 " ■ ■-* -- 



j'j CI . U, . V I 1'^.Uf I La |j| 7c_jjLiJj ^ *J ■"■ " ^ s J ■ ■"• \-Lll2j-C jlSLl ' ^J ■ ■■ 

Jl a f , VL 3j^i-ljJI < i . " i ^ 1 1 oJuA (^.a j^IUI jl ^ -»-" . .._i j|^_t^_ii (jljj^-v ljJ 1 i g *q 
i l^lj a ftlj CjjJls. (jill t^j|^.ii"ill ^JJ«J= >JJi-aJ ■ U ^ '^ jjt jljj,l jl^ I jj tiAflajJl 

L^LiiSlj ,1VT jilill ^ i^LiiJl 4j>tiJ LijLj-uL^f ^ l>sjVl :L*jt jIjJl^JI 
Goders incorripleteness theorern Jjj-c. ^jjj^J J l ^ ' < VI *j_c iiij_^a 




(jt (3JcIujjJ (jyltv 'J-p-* 1 ^-'J^*- J^-5 OLlflJ! 4-jjJij LT 3 ^oj JfL> Lil^ju La ^J 

4_j_iii-^ (jrlc C*jL£ jJ Uu£ Lift Lj '^>*J illljj .4 ■ -a- nil CjLi^l Vj 3 ij gU 

. (J-uJJ Jlj I^Jj_ij) 4_±Jj3 i_l jlj^C. La.A ^ji"j i^> i~i '■*-■■■■ j I "... 1 1 tjjj J L^-J 

4 _i iiI'vJl ^^3 ' Jl ^*J-' * (jJsauHl 5-JJJ Cj Lj_iJa L_)J ! 4j_^j (j^>L>- J j i rt ^^3 /«jj e(j jfla 

Cj^> ilit . t j Ai \ ijjLajJI i_illll 4-l^i Ala£. j (J-aLSJl aj*_»JLi ^jl'm i^» i". .j* 'j j < j* i 

1 g** '* v - >"' ' ") \Sj-^- ' " ' ' ' d '*' ' S a, i ^ a it^ J_dLs- ^Ic- ** • "■* ' 4jljjJ3 j -jjjs j J^"* 

eLJl . g j af. /_,» CjLj1jjji_^_>JI LJ J3 jjtj 4_ij^ jjj i. , rilj (_£ jJI (Jii-<dU jj^; 
jJ _o j_SJ j. i i--v11 » j - ' ( __>.jj ^jj (j£Loj J ' JjjJ3 V i « A J ^J_u (j^-1 i*— l1s1j"i a 

j***' ' "j LcJ) 4-i£l '^ji ■"'! J^ -»JI (j^a 4jja^ tLL^i ^J^J ■ ■' ** J- Ii ~' ' '' 

. JL^Jl I JLA 

j _'"->! iILjLjl^ (j? ■ t rt" f-ij tjUiiijj JJLa (j U U I ^ 4-j^ilf (J JJI 
jU>o| (Va 4J Ljj . \l.\2 i r ^ ,1 i^i Qjj\-t-u] {jl£- CjLijJaLjjJl « ■ ^* ' i_iajjj 

4j j jJi-ij cjJLI Ijuj (jl cjLujsU^JI [jJj 4j_uii!Li . i S" j- i L)-jjj iSj^IS 1 

^^.tli j_cVl ,"-Slj i _ T J LilLufe ^j -j' a . e-^^jlj jJS I j jl^ ■ *j jj CjI i nil 
t^i j i"i| 4-£.^.ti t <i £^d rf> IS'i'i La L t if j . 4_j_flJI ^j_4 -s_i.il j I Vj JLxuiJl 



, [jLt=.jJilJ <2jj\\\/i, 4JIJ ^ j i»."r II I JL* (*) 



n^jlaiLlI * * ■" iq 






"J 
jLi-jj ,ji UjIj £>£j»j (jjjl ([arbitrary Aj^SL^o 4jjLuil» ^IU.^i 

^>i-! *Luii jlj^- (jJf 5j^ ^ys LU- '^j' -s Lulj> o^^ 0' O^V 

LIS I j| Lie (Jtl iir"| jjji Jljj , \'t t n\ LL-tijLi. 4j ■ 'j ■ ~» i La cm!> IjlA ijj uj 

S^jk La . . . 4j-ocJ3 i_j *iij La «. Jjr *ji (_yic Cj^ie JL9 iiL I lJ j I ; LLi m> - : 4_i_>^Ja 

I j|j . LajLui oLila U aj ■'■■{ < a d ■> ^ ~~, j ,~, B j JL^»- ^1 (jic. 1 Job ;4J_j j jJa 

Jol cjlj'ct i ^ J «j (^jJI 4-jjSLU JjJj TJ "^ ' "'^ ' Jli^ 0^ cr^*-" 1 
i-^iS" JL^bJ jf t L^j|j 2 . "C 1 1 ^ <-3jJI (jic- 3_^j^b_jil t_^SUI 
(^jjl OJ-^I LJTw J>-aJ j^JJI "-Jj-11 J< njqjj-^al aJI ^ ((^^uj-^aL^B 

J-1H9 'oL>-*-^^ tLui^l JS iJUj (jji Vju j-uUJ Lr.j (jit .(_9j^.l Lj| : J l^j 

, \ ^ ... v. ^ ^j^sLx. '"""_■ f jjjJl oLLaJt ^ilii Js - 5_Lit A (-Sj^JLj 

^5 iA j — L^Lir. (ji^SJJ JijjLic .A (^j u <„ i mA 4_L-HI jl ^i 

[jlij 1(^^31-0 LxjJl) O^t! '«f**J» (j^ i-iUIJjjj (JjC 4jLvVI (j^ (^la^j^j 







ljjI '(jr-tfJJ L . A UJ !>\ v.^ <i '< i" )) A jl ^iij * A i-I^jlj iJslj jj-o 
^Jj ^j^j Li, ^j La tjLlitj ^iljL-uil ^1 a^j "a U <Ti ■>>■ l_iI_j_lo ^lr. 
Lu-ja 4JI !iij\-^ 31i> t a SJjLa U! liL$_s i3_ijLi-<i o jut .^^aJsLl! 

.j^"* 1 * ) i (jl » i l-w i ii i z (Jajj) ')Jj — -" • " " 1 Jufc (J^J ^ * ■ " M J ' ' "\; ' ' 
.jLj-L' <-3j-uj j^-iH (JSj tjjUia isJulj (Jj£j (I)-' ^^ * ^jljJLI I Jul 

Lr J^JLj j — U .j — il J^v >jJLu» o"^ ^^Jr 1 j-^ 0^ J — *-?) ;4 - J ^i>-2 

(_ t SjJ| S^jjfl L^jj J< 3 'lVi (h\ .^jLc j r ±£-J Li>. ^^AjLja CjjI <GAjitOl 

,__, « ^ 7\ ~\ I J^>. I i_Lv-a j 1 (<jJ 1 ) j i S J •>• '* a ^«hf. 4_g--«_> ) ^j^LaJ I 
ji-Lj (jl i-Ll i~u j (_j-iCi O^ 'iS*^ LaJj_«.4JLa Lj 4_oj^_3-JI a j, ' •-*" 
i d_jl_j_>- J I j — la 4_J ju (_g jj I ^j* i lit I j Lij ^ < -r j j i IjKi-*' ' *JJ -^ ' 

(j-jj-i-T 3_jtJU-iiI js. i _i i^il j— c jjL^f'n (jl_ ^ ULW ^ J— It 3— *j 

jjji I JL>. I j (j Lj L*1c i-Ls L3«lj La . * *■* j * Ljju foJ . . I j'j ?**"-"■ ■ ■•_' a 
l. Ji'il t4_LlS J_) lU^ i_flji ■ — ^*- '■" >J^- 4jjjiLjiVI ^jJ^j^ Ajll 

(jLjijj ' j* i~" ■ ■■_' {j I * ^~ ' "j 4_il>. | J 5ji (^ 1 , d_jvji_jJ I 4jm ]L*il ! 

i*i-> jll ^ 1 g j j>i 5 j La IjJa *f Ijl»)?'j (*ij-Ll L^ ijLp- (j-"->^ ^j 



J, V . lZjjj i j -t j ft jLa (jL-s- (jJJ AULiirj ^ya iJ-^J Ljj JjtliJil j^JI Wi>^ l<j Mini L^LaJSJI j^Jt aj-ii (*) 




A 3 3 ^ 

5-fljl A-aj j^Lijjj 43jLLo Luajf <iJLL& ,^^^1 ^1 A3-V! u^ 3 .!^-^ 
grjt^;.» Ja . Jj-uj 4ajLL3 t_^U. (^Jj <Burali - Forti ^j^"-^^ 

4~n n nil Jj"*- "' ' -J (_> JlJ I LiU j i J JX. jiia I n <_i_i^jLi] (_ 7 ji£S <Laii 2j .".<" 
IaAj -ij-=tj8 ij'"^! Jj* Su^^lS 2 j nir (j^ujI J^-o <J^^ 

(^ <4.1"i <i"JU I j ■ ■■■"*' <LjijjJI J j q_>Oj (L^jLuijja L*j_a->- Lfls_L>ij 4 ■ "n -s JU 
-■-"■PI t(J5)i J ^ .:." Ij^jLa _a_A d i"iSLl 1 JJoa . tjjh- ^Jj-i-aJ JSU1 J^-^' 
^JuvVI OlJ iJijLn y .(J_oj| JlS (^Liiaj^^i kJ£>> jjl Jj-a-i (jiw^'VI 

SjIjjJI oj-a . jIjlc>U 2Ji5U_l,l oU^xJI <.JS» ,^1 ^^j^ *UK ^j-^ 1 

_Ldj-cl JjflJ . 4jjj_u2 Lj-Li^. t^l ■'"'' i ''^JJ ^ ii4Jj^si) J j^rtNJ (_£JJ1 
I— a jyS i j, LLnj JlL-AJ ^jJj i^^LuaJl 4-u,Juj>. (^ ijyJjJl ^jl-i" mj 4jI 
(jl 1 * i -»■ | j ^yjaj i3j_t>-aJl cQiaic ^ 0Jl4 CjjLS JlJJJ -'"" ■ *•" > (jU-Tu 
dtLijiaLj^Jlj JfrUit,! ^ J5 QjSj i_Sjj_u jj-cl iiVa ^,al| (jji , Ljj j i ^n 
^jj|j j XA~t| ^j lj j~ ,„H ^ix^jj <L*jJbj j_iL*j} . <jKJLi Ljjj-La 



juJuj j-j-«>Lj j^^l Kurt Gcidel Jj^-c ojj^^L^ SVU^vJ 4jLS1>JI La 

JLaJ ,4_JU-l-l-lt LjLlaaLjIJI JLjii JuV) ^j J-uajtja J^Vl (jit CjL_l^LjjJ| ^ 




oLa^Lc a jjjJ) JqJui. (_3 < 'I .-.-»-' I ^Sjj La iLuiS j I '"■ ) . I m*> j..n jljj-^i -LaJ 

j] . 4_ujiVi CjLJ-ajdlj 'jjL A^^J ?"* d 1 ' " > ' . 'J ' •"" ^ T J*-'. I -U-c. =J -r j" rt| 

jl_s 3_uLui^>JI Cjl.jJa «11 gj glj 3 _i « j j U 1 1 j|ju^>Lt 4—l-i.l.LljjVI ^^'i .^. AJI 

■ 4jjjj^ 4-iL LgLc j-jjiHI tjixy ^jlJI fiitjjUl jl JLnVi J>*-) LjLfi fill piiy 
J^^\ f^l^. i\-^i f-jj}\ I jut ^a 4 j (Afl J^ (j) ?n-i rJ->^ ^^ < j-»^S <JL t nU i^tJL^j 

sLlALIj-0 d\ . ,.\ . ., £j£, (LssjLj (_gl — (jLi^ !jf£. 4_>«jU (JJ-U3 4 <j_ i ^ c |j_ii,l I'i l"V jjjj 

i"ii i j i 1 1 I I La juLLdj ^ 1 1 '■*■ '■ " oLuuiu lVo 
JJjJj jjJ 4 Mia LLuajJ JJjj 4^ ja 7* .1 ' -"j" ^-"-3 d)LS>-aVLl 4JI Jj_j£. (JJJ 
3^jj_<)j ^j"' ■■■['< t _ ? j (jj-l^-l dj^,ta J « i£-L • ..^ i <Xi ri ^ LajjJ '((JjJJH-' 3 ) lJL&^j J- .' f - 
J'j ■ ■' (j-C <_jL».( J_ai ■f(^- 3 (j- "^ '"■ ql ' ^j-li jj j^> "ill 3-Aj) 4jj_*j La 4_*L 

.jai-VI LjJ-SjJ ^^JJl 4jjjJaJL .j£L) r«J (jfj tCjj jlj ft 

f(j;j^u3j (jLi^jj L^g.t jj-i oLuJ J J **"■■"_' (jSJ if4jJJuU1 4JJJI jj-Ii-La jjjaj 4js.iLi3 

.(incomplete «iUL£' j >_ic.» j^£i t-jLjuJl <i<i&j_>» (jLa xu £y*_s) J^WI ^lHa 

i— iLi^JljJI (>a LjJlUIo il^^l ^-ju La Vj Jjjj V ^^LjJI ^L^ 1 j| 1 JUk (jiij 
j^j 5 j , „:\\ i j ^ i j l_^j , ,, ( _ jt jJI LI i^> ii I) (_>^-»-i lilt-Li ^5^1 1 1 1 ^ ijjL-ija 4j| ^Ji 

j- * '^>'l 4jjLc.ii 4_oL S^s I i a \"r~i 1 11I 'jl <4Jo^_ulJ Jjiq-C. d "t-j"n (*i j '** ( j^>-a-i 

Lj_iitJ JjJlIc .(LI i>\ n\\\ jl ^- uiji i_J^_ii3 f'"'t j jj t jU) j.^ .^>U j-^a j^j^ifl 

n 
CjIjI^ <ij_i LjJ^-il (>C. (£l>J (jf I d '^ I J ^ L415 jL-e_AVl 4jL_C JjI Jjj-C. 

• 4j Ljj ^L ^L^Ja Ij I in a < r I t-Ti 1 <Lli«.rt U I '^3 ^tj JIjj^^jJ I tj Ij j Jjt^t j 4j_4 LxLo 

j? i3-rj"'it| aiiJb ^ 2_ifl>jJI ^J| _5£.JJ La 3rtjff->JI ^ JUJ.3J V i4j£" |JL4 JuUj 

Jj-aJ (j I <- r ^=*-* -*Lj_iiaJ c ' J i ^ t (_gj m i \\ \ Jrt til (j^-J (J^J-- 1 -^! ij«^ ' ^ (_r^ Lcjj 

J? Ui^J 6' i>° *LAajJI L-ij ... La , Jaia JjJ-aJt Jaj ^^ « '"> "I'j-^j Cj^LSLii,! 
4_j_lLlJ^ jL*^j| 4_i l^f (j! »ja i^i-JI 4j>.j ^jLl 4_oL£ jl 4ijLu3 La^ 5 j.^4 




[JSj . l-j l •'•■*■! I (J Llu-jLj (j I » " J La (jJa (jLoj^LI I jjS ^jjli^ >~'*>? I ^ja 'i/t 9 Lu>-C 
.CjLl^JJjJI jLjj-u e.\jj (jjs Jl/iilj (jAJaLjj J^k-JJ "^ *jl fal«J "^ Ljl ^j-olM (^ La 
3j_j_9jjl L^IJ^ ir-i tca J^-l ^ys 4jlJJ u i i m ^jJI (j-eJJl j_* 1 JL» (jjSLl "if I (jSUj 
Jjii. _1-IL>. #LljJ VL>JI j I hjLuljVI f j i U I ^jjjlsJI Jjiil t4-ULJ fl^c 5d i±, , .ill 

CijfjSU (Jl iw^M ^J-^- 4-iAj_i-a (j_J^J i si j i"'Vl (JSj (Jl_j>- j/I «m^ jLljcLj 
jjjujjJj 4 i n.-T I C^SjJI ^^ I j '*v I . (_gj mm II iLS jjl 5jjLa Ju* jl 4jij_L>. ^, J.1J-C. 
^'Ca tl J-^JJ it-iii *q L^jj . Lb, I in .i"i j) l_4j|jL>o] ^itrnJ (jl (jjj j_a LbJjJ^v 

, sLLaiJ eLiJa^t (jljJh.^/1 La-4 I t j ' ' .' (j"LfjLuiJ^M J " * ^ J 

(J!Laj iajLus 5^t-J (_3-Lc- oLsy-C (sAc (_- r & CjI ji^UjJl (jl (jil IjSJji j. \ .j 

a\ j miU Cj Lj_iis L) jj I (*^Jj V 3ji_c il)Le.j) t'syj^s iJ7 3 3jij_^>-^XI CjL3^L_«JI 0JLA 

,^£, L^jLs A j^ya j i s\ --kJ I 4_>.j cr^ S ^L) j jtII (_^3j ifLpLj-j-iJl j»aitSI j^ti 

^j i ir.nj (j-jtj Lr^J ^ 2_uaLiJ( 5jJLj_±JI «L!ljJ ■ ^j ~ "■ * i Cj Lj-iJa L jJ 1 jLta-i-a 
jl Jj_aJL a£,1 J-^tJ ^jic j^jjVI IIl* j£. J I 1 J (jl ^^J.1 » jU'l i n_tj . (ji_»_fl 
«lc (^ (jr 2_l_fl^>JI jj i«.l.t jL=ejJ C^" LjlXC.Liii1 (j| » j U", . „" "^ CjI j i>>bjJI 
(j-uj-l-Jl 1 _L* .4 i n ill *1«JI i^JJi (j^ IJ^>-j^a OJ^i 0' t T c ? 1 ^ ( J - * * ^^ 'L^J,?-- 1 ^ 3 
. (^jJ^jSJl iS-ulSL^a lJI i->-1 <Lv|jj La_l_LL- 1 j ■ ,. L-u I (j jS-l i_a^a-i-u 




. i_ c _ij_i^fl ^ jS Til l puj j - tH j 4_i_iiiLj^Jl -^^i ^1 .^ia i^ji I j I ^^l file [ ? Ljj_Li]l l_ij1_j>- ^1 ; L^jqI -t*u 




6 






(j^fljj-all (JJJ-* lIiLL*-) ^ya ^1 ^>C L«l . I jni nl'l 

?*Lfeb jJI U 

JJL»JJ 4 . > j. 1 1 1 j^ j> "i 1 1 a Jut " ~ 1 1 _i i *-i I ' j 1 1 La 

4_*_)_JaJI *ulj j m i ft" (>fl J_jJ_^1! i.jjj.j^l ^ ,..Wi j s .1 1^.1 -•, 



I ijlf, ^ji- ju *i h j^jlil JjJiJl o^ <J**i '''lajjJ.I ; . ^ti 







pjjIgSJI 

Cr Lc Oj£j l£^-" ^ o-o-^ So^Lc! jj^JdLl Jlj nitL !j_u 2 * ...1*11 ^JJ i^jJ-l 

J3J J-**J (£9^ ("S-JLc <_y^ 4_*j_2-/J Lgjl (jr±C- '"" J Jj (jr'i J " n Lj4 LxJLc. 

LhjJ i3j_iks_aj 4Jual *■ ' J " " JjjJa j • *" 4_ilo (_£jJ1 j. ) i^ II 4l,n "S t,l tt III — **_U I 

rOj-o-o ^ "■ ' ^-"' < "^ CjLj ilyLjjJl CijlS IjiSLiij .T-Xs^li (_£j_i.| (JLiiLauj (jl^. J) i Ifij 
j ,-^.ltj 4xjJlUI iiiuiilt JJ-C Cjj^liUI £yi J^ fliaS ^rS LgJ (j^JJS jlSlsL^j 
. ( _- r ljj_S'j I LacpJ ^ U i ii f, jl jjjjJ_aJI JL^a 1 g, -».jl Ci Jljj nl-ij .i-ii^gJ I (jjuujjJU 

(Jjkl d_JLjjJa ^jylCi)) LcLjj (3 '""' (jj^J' p^*— ^i Sj-3 [j^ Lj I — i^ till ^^ XJ> p-^ 

. 4j Juws (V^J ' J J '''"■' ■ ^ '*- * a d i nil il,l i aj&J J(JjL«J5 

i * > I ^ ■ ^ 1 i > II d » i iU j\£, JlLjjjJI jjl_) ^j^jj i. i i ii I II j 4_il i-flJI jjjO pJ-iJI Ili-A 
^>j1 dj( ,_^>Jlj . i_9jj ;j 1 jail plj^C-J J-J^l Lfj-^"' 4lj-uil »_a LiLp*f U l~r Vj ^T (^SloJ 
ijjjjjl '"«' i ■ ■' ' d S I » " j d 1 1 .i.l /vc LoLaJ (J I j "i it jjab ^J ■ ^ a (jlS-r»j d ,' J * ' ^* 
(6-&I Jlj i nil (jl JoJaJI d_i<3^A_i. ill i iUII ^^g ' ' '"U~'_3 ^"-l^- 1 -ifj-^-^J jl iijIjjLSj 
. 5 i j . . ^. ^jSI LLloj jj4j '(jj-Ij ^ I 4iAjJI jj^ J-J-ri ^ ' j1j9 l>dr" 
JjA La j^jLuj (jl Loj L^J2 i i g j -° (jj^lj_<J ■"'' j '*-*! 'j I' (—aJjjjJ 5JjLe-a (_jl 
Le| . . U ^ A 4_i_s-jL>jl 1 gl, I »t, jil i" iVI < iJ_=l, 4_ji_4_£. 4_i_ui3 j I -j* ^'i ' LijLU 

,U^l djljj ^ J5U* M3 a^ls^J ^Lsi^VI ^^Ij ^^iiJI J^Vl ^Jl ^^^i]! 

L^_>^lj Lcjj jl 1 1 j ^r>- d j j ^ a ^ j LoLu <l^j^_o jL» aj V} LtjJiu jJ L^j j L«l 

^j l!jjj*>>U.I ^ t_^S . LJiULi j^VLLjjLS ,2^0 L-u_^ <jjJ^u jJj (H"\ L - 1 1 ■ 1 ) ,jjL^j21\ Vjijj (*) 

^ ^' ^ - -■* ■ _L>~1^JI n^^^^JI ^Ji-Ldjl ^ i ' ' ^jJt ^j ^> ^ I " 1 1 (a_L£. < ^ i J (j] J-* - M . ii * ' '{- A^-j] . ~ . i . ■ '— I ^j 1 1 

. [^ji a ' fc.^llslj jl Ji_J^Vl i3^^ '^4^ Jj ^J J J q tiAJjJ * LJLiiii^ LlLs 
Jj*i 2jjjJjiJ ai «iLj— Jui^II i_fljjJaJLj Lg_i If l_Laj_i_o 1 j>Lj.VIm ^a wjLjtll I j_$] JjLill jjljiiJI (**) 

^jj ijjjj j^j . 1 1V0 il_«JI j '■■'II I j_«_j ■» _■ i^'j . 1 "Ml" jLuJI jjx <l_i-a [JjuJI Ijjjj-ljji I jj iS-uijJ^I 1 

^L^.^1 \-ilyLtL jj . 1 £ , .i i j ^jVU-k^fl it j.li ^ .4l^aij JijJI 5. j,U ^ ,<JJ1 ^ :sI3j-I iuLjii. 




i* jI_m_iaI_i jJI a. A ■■■ I a 

jjiaAj j-^Jui Li i'i __j___ |j jl .^mathesis ~i U.^ll ,/i... ^L^j _____ 

^■■'i' 1 * i_ju^J__ AJJ-oj j__3 JLloj i__j__, ;_— — _j ■ aLq"a|>U LjJLr- iA£V1 m«_jL__>JI 
(__fi 1 fj IjO «J jl (_►——■ Lt^a_>J I aji__ J_>-| (j^ (3-JJ (— 1 L y j-L n J_J__J1 jV (i-Cjjjjl 
f__3j_ _J ^i j n ol j I'ftLj— ] 4 j iXj — o 4 ^ > ,Ju3 ^ I (jl j_> ^^ ijl_J_i__VI 

. L&jL__1 _njjj W^* (__K"L— — *»J> 
4jJ . 4_a__Ltl (__■ LJLc. ^b (L^JLa_>- ;_— Aj '— -1 ji^iLjJJ 4_i -v , ,i jl 4 ji^iL> Jjf 

, 4_J 5_usLiJl 4_J_ j_i__ diL riii-^j j£-*J Xs '(^J^-*-*- i-»l (jf^I 4 j mmIL ljufc wj_U 
i Ul <l~~ 7i\\ a_*__i1j (__L_ ,__ Lil_i_w] j^rtUd (Jl ti -i- 4_l ,_^>JIj . j « i^ill 4_iL j-jLjj /J 
Cj[_i j^iLjjJI iJj-uj JiJljj^jJ LajjJ .4_u_Jl JUtcVl j_4 J^M- iljjVl J___^l _,£< jl 

L* lit IjijLi jf\ LjjLs j_j_ j >-— ^ 'lj* 1 '"> J'- -?^ f " Ia " 1 * ^lj " ^ ^ " q _!— — — *J' ■— I— -^ * 

i4jJLJl 4jjj_>JIj SjjsIjiJI 3 jI—l—JLj jjjl_JI (JjJ , ^ JjjLi—JIj < ~ i •* i 1 1 (JL*jteJ jj^jl 

t 1 I ■ " LoLflJ ■*" "'-"I 'J M __9 *V>i' 4u3}L> (jl M^^.' l4_ljL_rl l) >JSI 4jjij_-l _|"l ■ ..-wV|j 

I jut j» JjuI jjj} <__a6 t3ju0_. (jjJLu Jj_ j___ji_1 jj (Jj .j--_!l (__- oJaj jl jSLoJ 
jLLj i}_Lo (j-^iij (J^ia'n ijl in \ (JL«fc (jl .(JjjLIII 1jL& j^jJI cUjaLstAJ CjjjjJij j^-uSj 
\jJt S—laL* <LLa^l La ^jAaj jjs^JLt jjr ^ *jvjJb jl ^jj jLidJI tc J- L LaJU£. JLsiill 
dij^jJll 4aj^L^La^l P-LjjT JL>-I Jj-Sj L*-ij tl n^ tnii'ij SjjjJIj 7"j>JLj9 4jjj_i^j5 4JVI 

I ikt 3k A 1 

■ 4-u.Oj I » UfiH jjs 4 «Ua '■'-"■' jSU-« /rij-*J J ■^'S 

jtH=a-^s fertility 5 ^ ,^tl J_4 i( ^j .jjLuJI Ji^All ^ I j jtr ju^Lill Ui^L*. 
Ijla 3jlj_£. l^-l^-jJ Jj>. qVl tL^KJI ^^a profusion Sj-b^JI jjii Ujj St_._u.Lw 
^j mathematics -i' — i ^Lll-^I ^J-JI J_o^1 4-- mathesis 3_._ i ^_.yi l*KJ| *i_ (*) 

— uj (j_j— j (Jj icLl_L_1I 4j_ijJlj!^ J-^j -~1>J>^ L_ij L_L_i li_ [j^— j V jj iL_) ' m j 1 1 __»-! (*+) 

L _ 1JI :^I j.L^jJI Ul t( j;j Sj.- ^Li^j ^Luj Diego Velasquez (U"\* - \o\\] >^j^ tiuj (***) 
.[uLi>-ym] 4jcL_iiVI S-ajjj,! jj^jfl (_tf ^ jjji Claude Monet (l^ri - ut-) 4^1^ J3IS 




_jji U, L-aJj /<JLJI J^Lj^a ^yjliLjaj fj JJI tj^e_±JI S-LmjLj » in"l,l i_9jL>J1 Jj_uJ1 

^ j »r j j 1^1 > ^ Ijljju>o SJjLJLI «jufc OjJlil jlI! . l J LjIjLL^_4 ^ L5JJ- 

lZjJJTl^I LkljJS [j| i_j_iiaJ<J ' J .UijtJl j-JjJ Lcjaj i[^J-! t fillj fljJ 4jLo L4J ClLtuaLjJl 

Jj n^> (Jjj-& f^^-" L?^J J J J q "i T l_g j r n 1 *i 1 1 4ii (jj n hi" 1 1 j j tri ill jLus^S <wjjL>- (jja 

Cil g i n jjjs 4-l t ,u Lm I d 1 ■ " TJ '*"Q lP-- 1 J ;"' *"' 4_al J~i i nil d ' j ' **■ ■«- ' I fljjt . *> « ' *'' 

, dJij^ | jltaij La i_3Liiij^l j_b 4a£jJI ^jjj L^jJ Cixsej "*■! j ■ '--"I jj II jjjjJa 

(jjlj (jA oltH JL>.( ljuj (jj| "tfjjja (JjitijjiJ t^pe-J ^LliILj I Jjv t^jjjjl Lj" 1 1 n fjA 
JjLu Jj-^-^a (_yJJ CjX j, uab^Jt JljJii-l (jLC^J ^f&> 4_iJLjJI 4j_i^L>JI . j^*lM ^"uj 
4 J i j <i-> . ^j-3 .^ ijr f-^lj l£' 0-* L-flLaj Lg. < u a 1 jj— >-J 4 13 j.r-i 1 1 oj-gj (j^J i jj-a^U 

(jLfl (Alj «jSJ ijjXjsljJl aJL»JI jJJS J-Ii-^i 4-!j j MM O-^-lj] ijSLflJ fjjrji ^ i>J= Vl 
(^ JUjjtUI 4JJ .5_Jj3l I j .'aIj yj Lij^ljseJ ili\ jikiLjJI lIiJjj ,_^l (jjli 5j«VjJI 
illj*J JU^fcjJI I jut . (jjJlj > JI (jji (J-i^al "1 1 nj - ' " " •*■ ' (PJJuJ Oj-^ej) 'JJJ-'-o t_g 1^ M 
^ja AiijJI tjicj . 'Liiijj-C.il 4_ljjJl1^JI jj ^U JlLo ^Lj-i-flJI jijIjJI (jj* lIiIj i^b^Jl 

Jlc JiaL^J (jiJ lSj-^^I ^ i^l j '^Ljjl! S^JLiJI i_i_i^UiJI jRi 1 aJJJ J^ 

4_>-J (jr^- frlj_) J ^^J i4_j_i_i_JaJI r*J-L«Jl (jt tjis-cJ («jl^JL) iSj-&J T 1 ^ Jl f^i'tVl 

. I j 1 j *' ^ "j cji—LxiiLJl 4_L! (jjj t jj« '-*jj-^ l£AP o' ^j"~ 1 "* 2 'ty°j ir< "*^\ 

4jjLc CjJLS' ^Jj (jl^ L^Lii.1 I Jul (j-i-iJb V i _ 7 _T<JI tliLa-uJI i^Jl->.| j^J-iJ 'lj^-b 
jjiljfcja (^a (j^'jij i_fj-t! (jLi-uj'i/lj ijitl! 77UJ jjj-*J CjIj i^LjJI (jl Lr^i ^' 'l^> 

^a i?j if-i ->■ (j5L«j V (j;jJI '*'! j ■'■-■I jjil JL*-a- 1< fi ml (J^j il_j_)L». 1 1 jI-t- \2\_j 

L^jj^ (Lajixj ' ' (T'.'J ' -^ "*" : (_j-^ (J-t*j«J CjLulaLjjii J^-^ail 1 _j-ajl_i^a^Jl (jLa ilIiLoJS 
«_a j ' '^ M LA JaLua 'jj-^j (J; 1 ^H j" -^- l (jLi^ajj i4"i jlf.Laj ■, '' ' ■■ <■*> (Lflill 77<^ 
^J| CjI ji^iLjJI iJlitfl uil'n ■ Ji '■ ■ --*> jjl i_tJ--Lm ^j-a (j^^J jLLaVI IjJi Ji-ljJ .*3ljJ1 
^ *i t ~ '^ (_yJj2l LoT ■ d J *^jS J ' "J ' '^ 4_a_^AiJlj 4_L^.jJjIaJVI <Lfl_uiiil| • -j-* ^ ■ ■■ a 

iiiJIj j>Ll11 Jji La iia 3j>*S^ .djuj^Ji j^JI 4^Ji Jjj* iioii. 4_^eLi Mahabharata LjljLLf*!*] 



1^ I 4 # > 



uju-iilj jJI fihAUilfi 

.j»t ^-3eJ (jr^- t — ' Li-Ja LjjJ I (^jLSjv 4_i]] ^ ^ I'm Lt jll < JI jiJjIjJI (jjz I n h -t- o ULd 
t;r ll L^lual J J^»J (j^l *jJaiJI (JW° <$^^Jt ajub .JjJLl jiJLc: j-A (jjJa^it-Sl 4c.LjL0 

^jJl^JI ^j^JI ^JLc- J-^-^ mathematical realism * 4j .xL^Jl i^Lal^Jl 

^ys L _)n4l >J1 Jj»1_jJ1 t jji ij ii <n Oj>-j) j^oJI ^^jb 4 j i>>bjJl 4_iJt^ljJi CjjLS 

^/l a^UI .joJLaJI ^ (jlSLa ijf (jja ^ j Vi-m -a JSLill t jut Jl>5 J^»>5 0^ ^ lA* - 

5 I j 1 U ^,LjJ (jilj <j_d r4£.>ft (Jr^- ^jLi tljLll J^-JJ (<J >dj tjjl ii C ^ JJl^-T ,j| 

j-ii I Jut (j I jAjjj i JLSUiVt (jjj JiLi ij;lj ^ll? c ^^Jt L i j>."U3 ^? L^Jt ^yi M i^j> 

(j I 1 J STia. I m - JT^-" '" lr^ 4jLLa^- ^jis tiAJjj LuiLujI IjUk ^c di-)jaj_ut Jj-SjJ 

L>>l t_. im-nTj - l;tj^<- Jj^ ^yj LlcS^J IjLu_>.I cn.Mjt J j W "II ^j^I^j ^IjlcVI 

1 g« j-"u (j^l! 1 ' ^ J ■ " "*' 4-1^-LaJLi tl jj iinr"\i jl 1 LtJ_ -> o ljt-^'j 'L^J-^J-^' 1 f-^'>" 

CjLcj_i>>jJLI fjj£ Lj J_j_jljS ^^^J I h nj J-Uij ■ ^ ' ■■ « ' (J-^J JlJI^JjJ ^ i f J_3j 
LjLjSi (J^!j (jl Sj^ ^ JJ-tJ( ol J^J *t"^ i-^J^ U ""*' 5>SLaJI ^c. .3jA,„lrt1| 

(j! j_a-j_c.l J_aJ .(fljka iXJ-" 1 U^-^ U-^ *-g-i|-^ *\3 '^-^J~ a — e > 2jLc] Bjjj^jJaJu j^A 
£j] .4_ujJlJl 1 1 ' jt( jj| y^. ^ii a a] a^ ' ^ w.'sl L4S LaL*J iLjUjijSLj (j) ' ■-» t t—lLuiaJI 
LcD-L^ia_o (JjSj jjl ^j^Ltu (jLj_S j-4 (Jj -j-aJL^- ^j-^J P^ 1 ^) ■^J- s *— A L>"^-' ^ - il - i -*J' 



kill jj 1 j j " '^"^J J ^ f-^'j 3^ ^*\ fl.ll ju^aLi. j-4 La ^JS ij-ujj 1 » i~j . jS-aiS 

4_JLk j ^' I Cj ' f j ' '^<\ a ji ^.j ,^_] I d . ■ ..*1 L La I . 4J 4-x-uj jj " ' 'J ' ' -^ ■ - >SLiJ I 

f"'in J 1 Uj in L^_jV ij£fl L^JI LftjLiLa 4 ii j *■». t jji ji L7 ji (^1 j^^Lsc-LluI oSL^J ^ 
LllLcj i^ji,! (jl J-SJj (J-<-uj (Jj.T 4_u3^U>Jlj . 1 j j ^ J ,' L^JJ' <j"**^ (j^ ^Jj^J^ 

i-* .^_» « <0t jl5|J11 (j-^ '■**-' J. Dieudonne 4_Joj-o jjL^ ^J 5 , , ,.;it^ 
iMJ_o iJuJjVt jIjlcVI *-jLj3 Jj-4j i^l a \ i ii < IL .5 j «^iljJI j-l=-^l 3 ^*-j (jc 

^iii illj Lij ■ '--» j --" (jr>^\ "S?- 1 ^ 4__lj_3|^JI £ys <L^al 1 "i ml ^, < *T 1 <L_i_i_3lj 

SuS^im (^LsLLLI ^IjJ La j^ IjjjdLij (jl_l LT*-fJ-^ Lj jJJ ?r <i mj ^"sj'lLtjJ inC^I 

ljjjJI sL^iL Ci^lJIj |jjj_ii_t!l j>JJI *jI J-^j ^^ (jjJI J^o jis 0^ ijkJLJI ijj^l^Jl 3_L*ji! ^ 

. JjVI JJLjJI .^rtj!>L;'JI jijJl ijiiJl «JLh 4i=e_jj : L:r 3 -J-jj JJI>J>J J-lt (sJLiit jjj.^JjJajVl jj .^ "tl 

. o ■ - V ^3 . Y ■ ' \ j ■ n * i , ,. — _jJjj iojjSJI .i_j|jVI j jjjiJlj laLjiiJ Lr Lla_jJI [jjiLsUI 

CjLal ^ f i i_*j_i_±iaj 4jj *Jl jlLi ^Jj >4j1j j_^ j^j [Jj-uj j^Ls J>^ Jt " '^ ^^H-"^' J^ i j^* b Lx ^1 _jJLjj Lajj_j 

^ 5 t r-^La 5_>j '-^ ■ '^ > i .',^ N jj d_ui>L^JI ijjLsl^JI I'll" jl j-j'i'l ^jj Lj ftutt jl Jii-^LJ I j^ ^jj 

tLu^aLjJI ^jLjjJ (_si " ISLpLajjLo Lj_i£j_jj>i |J j - ' j'.'lj ^is^o — Ij^j ^J\jjl ri J^*^ tJ-"0 -^'^P^ j^^i 
Ijji -i_c jjij lL J_uiL>J J ■ ^.-> ■»-"■ Ajj\j£3 LLiia_a ^ijt_aj ^jL^Tg II jljJLji! L-4-*1j '~'l j '-T^*^ 4_JuLstJj| 

jl i— i-ii I j *» j t ^j jj j-4 ^|.i j i. n jl j'i'jij j-* 4j1i3LJLI sJ-A 4_iM-9 (jl »Jsl_jJlj ... ^>jj j i nS - .!! j_jlajj j J ;j In J 

L^jj-LS ^ Liilj ^ limlrtll 5jL;i5 Jt^:l , LjjLJuj>._5 Laj^kj LjJ JljLo d_tijsljjl ^i if jjJ>-V\ _^h itl 4^9- j 

ijjj jj-iij c^ij i^ 11 jjj- ^^ ijJ! I j I j i^i ■*! I t>u-ii«j'' j^~> i^-ij l^j—oij .jj.^1 tjijJij l5L>J' rj^ u-^ 

. [^jj^LI] abrege d'histoire des mathematiques (pans: Hermann, 1978. 

• .1-»M {***) 
Jean-Pierre Changeux and Allan Cannes, Matiere a pensee (Paris: Odile 
Jacob, 1989) Mill] . 
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■ M J ■ -*J ■■!! ^A ■■■ la 

,4J£, jj^jjijcjj j^JJI i_aLiuSVl SJaaj (Lajta jjl*jI,1j n_3jMI ^Lu^VI Ijj*. j^sl^j 
4_LtbLijJI ?jj "*W j_ijjj (^JJI coherence ^jLji'II <uj^ oL^ul ^JJI oiL L^I 3_Jj 

(jix CjjyiLjJ^ Siijjjj JuLa i 4_JjVI L^O-AJl jj3 OU-usLjJI jjj .^>.| (j3 (_£1 aj^jjs jjfi 
/V> M ' '^ J '^ f i3_l^_ia Jo r 4iLi3 d_i_iiuj L$j| i LiJj-dJ 4LaLS SjL>-j i ' I IxiiJ , 4j j jJiaj i^jjjw] 
^b aL*_uiJ| 3jj-^a 'iflrjj (jl I r<^jl ij^Laj (jjl i "" i l l I Jufc , \jua tl^>. 2) uS V) /qjJ^ 4_jj2u jj| 

tjtSUs J? ^ l^-rJaLv. (JJ^J jj^>- jl tilLjLfl 4jjJ3 4^Iaj ^j 4jj_iL-u iiAj^ui Jj-5ej ^ JJI 
Cn ii Lijulj .4_5j>laa 4_aj^i3 i_dJU ■ j ... Ai a£,Jjj j^£jj (j^-Jl CQT-iLa-TJI r^—ua ^j4 

4jjLjIt>.| J, i ■" cjliiijuj (jjs i3jjji>. ^LiL aj£. £y^>- (j^ii. J*C t^r" Lijic 4 mai (jjjLuuJI 

,fi~il gK 1 * ,„U oLaJj^j '.q^AJ a J-Sej (_J^1 1 j "ik; i^*t i~)l j rill ajjk J-^pJ . ^ j nSn'l 

l Ltiji (jruj iliaVl aJub .Banach r-Lu £ljj jl t^j-iLk f\y& ,(4-wLxa) 4j_^1o cAi.l^i 

jjjj 4 , rnrlLj : Ij-^i^ rnrj^ji'i L$JI (jj-oLuj jo^J iIaP er*^ i^L^t*!! ^1 Ul^) ^ J-^-*! 
cGaLJIj 4Uim iT,l Jjj-uaJI )OS LJ^« ljl«l»*i jjt ■- jji<- ' ^ '"-^ njUJLliAl J-J£. (]_yS i,jjji.l 
.(JjLioLj d^Jlij ' '" "-»J ULu (j^j (jjiJ sLaIaL>- Sjlali juJj ( _ ? jj| 
iLcjIj Sjj^vjjj 4_lLu3 (j^ajl ^1*" ;jj " t ^ " J (O-r^Jl (jS ljj| QJ^ «^IjH t^l j'uJ J 
j "at .*:.C*. ...I La j_>. ^J| d . ,":." )jul ^^j " J ";j ' -^ A J .JoJUi Ljjj ri <~i S" 1 rn <4^-)lJ 
4jCj)l^iii «i ^ * - 'Ij (_H^jf rJl OS a '"'^~ '"^ lJ- 1 ^ 3 - 1 LjLf^^-l ■ 4 A ^1 "lS j ^Jj-J j^j 4jLiL 
■ JJj J^Li" rjy y\ SjLjl ^ OJUjcj ^ |* L t 5'rtl (ji!j i( Ji:JLll iJuk ^ j^*_riJ1 
^J lJ^ lj^ O ja '^' J ' r '^ l^^p'' i ' ^"""j UJ^ 1 iJui.J La-j, t "ra 1 '.;".' (JI9^iJ 

jj-^tj (jl f*-^ J-*j '(_^Jjl Cr^ 1 ''J-k- 1 'J^H* (J l »" (jy^ (*■ > 5*1 J (jjl j r'oljjJl (jj 
(jja J ^ m i 1 1 (jtj iSlljia 4JL>*j Jju il L^jJ] Jj-r-fijJI (jSlaj (jJ SjuLaJ,! (JjLd-^JI 
I ,X4 (^J-C'J .(3^^? I (jjrJj (^jJLl Jjla cj-^ ' ~ I^J L*jIj J J 1 j (JjI ri -»J| (JJlA 3jjj 
i^j^tll tiilj L7 1^ L^j jl * jl KrtlJLirJI fj-lJI» (j-a 4^j_t^o 1 jj m j i h JjJeJ jTrtl 

tf^gjl h*%-^L»j p j*l .* I 1 U il QjIt- 1 nj ra-rkjLax.) Ij '^^ tLuiJJlj JLvjJI tiiiljl (JS 
,j-<j 4x^>-l 4jjuj!>Lo 4^*^j ij*4La jlvIj JS^ Ljj^>. <iA.m"CI ^ jJI JjL$JI ^jjjJ.1 -1>»*J 

J!Lj9 tA^_>] ■■- JtJ '""'^~' d' 1 *^^ "^"'l ^J ' * 'J p-Lfl-JI 4_J^L_Ll3 M n j n -%.ll CjL»j»1 




pjJlgSJl'iiuila 

.^*'illuminism JljjiVl i r <jbl±* jy^ iya aAA^la 2jj^> UjLu£.Li 4jx^Lpi 

(jj jiXujJI £>jj_iii_ij ^ Jul (jj L i t'l l (jl jj-flJ LfiJJc 4_uj-i (jjfl jjJI jjjj^ I fli^jq 

16 ^_j>. j^iSl <Lc. Lj-uauj .(JJLjlLU ^ j\ rt *i II oLlIT £ya 4 m «_/i 4jJT ^5 1 j£. J «~ ■ ■■ « 

(LolaJll ^^.M .^^. j-lf. ^j-tjJl L7 3 (j j !i til a Lt-La - ^- jru ,i,Ja UjJ I j) JljJiJI LuSjoj 

. I Ajj ."1 ^^^1 CjIjI i ii 1,1 j£. d I ii" in a "J J ' ^ ' ' 3 ■ " ^ ' ^ A , m .C 1 1 

j i^i r «_il_uJI ju_>— SJI j-u Jjl T*i II 7tjjlj (jJj Jj-«-i i-Sj-uj nJLlI,! Jj_j_iji LT Lc 
jl L^it i<t itiAjJtl thqDI (j^a j j j S jji£. L>LLa jli iSjJlAJI oJufc yi .j, j"ic *_uUlIlj 
lj?j— »■ dilj l_jI S_cl ( _^j .(j^j-uaLj^JI <j^l JUJLjJI J-£Ji J 3 L^JL-ljiLj-uI i ill in 

^ < irj, LJI j ifi tJI iji-^j t « ' 4_ujjt^iUI 3 ji 1 11*1 nil ^f ■ " ■ ' •* [JlJI 4_ijJjJ1 i-iLn-'^-gU 

n\\A ~a a ( JlJ| ) jl^ It* cUJLjj j • f <J U i " il i, i >i j ."i L " i A i ,-„\ ^_ljG i la I / iiajl 

tLuJl JI4JJ jl jj- * jju jLS c^p- t/ngi'Cin4 (iljj j J.J.UJ L^J I ffj-^a 1 ! (3^1 ^-ILjJI t JiIit L 

^liili jfi. LisjJi lTjJijv ijLa .5jJLld3 L)L-Sjj O^j'j" 1 J^°^ "^1 ^^ UJ^i ^-^ 4 ^ a ^4 
ijL>j jj^[j LcLaJjl (_jlc.l jtj-ualj i4jjaUtJ9j 4Jb^Lua ro^U «ll r>j-iiJl J I ■« " . » I JloJ 
i4JS |jub (Jj-3j) ,(_ojLuaJ1 jlaljj) aj_ujj -njq d t i nil ^j ii i~iT) lIj-oGJIj ij^ 13^ j^- 
jVI ("unSf a ifjjjjuji (Jitjo i'iIjiji, 1 .11 '"-l--o 1 Llj^-Sj f-^j-iji (JS ^-iy*- flj-' (j- 4 J- 1 ^ 
4^j_LflJ1 ijtjLiill (jLlujI j! ^t f iJ^JLlui^l «_aLjjJ Cjj_jJJ JjLja_>. LiJJjJJ Lalh'i 



jjblj-jJLi S-j^LiJl oijjl lIs^i^j tj;JJ! (_p.J-jJI ^_>-s vi>jIs j-4j ijj'i Ail! (jS ;jj mi j j_jj t£l nJlj-iiy 

4jl^Lc-l J^-ill (jl l _ J lc .L_J^_iJI ^^ j- I- ■ >* j 1 ,j nj I il 1 1 -LLC (jSI^JJJ^JI yj'ltl JL>j (jl (jiitJ .'LljljjJ 1 

t->Li-d jjjsj ^ *.\>\\ / _aOAV »LjJI iljji^b 4_ll£. ^aia- ;_jjj| (jj-jiJI ^ Jjiill lS-^JSJ & '"^ >* 
oj^ill J^L_lA» 1 (j " ■ jlti ^j ^^jjj j 1 nil Jl if 1 -Ji-«Jj .-il-sJ^lj 3-3jjjJlj tLjaL^j^ (j-ijj^I (JjjJI 

» [(jLij^lllJ 4_j3^jiVI dJ_i_aiAJl jjl 1^ <n flUt] (j^s jcl ftS-fcJI J I nl r I j^Z 4jLuj)]j [i^i^JJJ^I <4_4£L*-wa 




■"J ■ irt l ■ ■ 1 1 A A j — >Q 

La j_d) j^Sj jjl aj^ i>i.1Lj t^H^jJ 4JjJujej La jLi pljUt^t! f*4JJ-J jJ_pJj (^^jJtjJI 

LL& A. Darbon >jjIj ^Uj^jT t-gjm UjJI j^ij . jl^-Ij JUs ^J-c j-uaoJai i-a^-Jj 

<La-ifl tliLaji*ja j j LSL^ Li jji-jj : ' <(4jJLjJa^ii^>.jll1>) (Jjjij LliL^Jiiil d ' -■> ■ ^^- 
L&u] iti i^l j i4-ij1sLjjJ1 (J-i-uj d J * **^ JTJJ J J*" (Jj-a^Jl ^,5 tIj mU-^II sj_«Jj 
<JJ =Li_L^_a ^j i 'j- . "iljl 'fli 4"-*- -» -a.cJ-1 tl i ., A i i'.PjTI ,Ja . JL<i_>Jlq 4_u Li_i_uciJ u 

.t***^ 4 a i^, ^ jjlLljJ JLi-L Ijl* ^>a_j - tj^-JH c.j-j- L '_jja - indiscernible 

. L«Lu *_lojJI I Jul '"■ '^ -^ ' -U5 LaLc jj > t '"■ f J-j-^ ^ J 'J J 7" " '} J ij' ljt- c - 

5 i . 3 I jj I , I ?TI (^ 1 J I^JJ I J IjjO JJ Q fc»l 1 -ijLjLJ j—i/a; C ^j£L (J LiU, I t j_d> ' A -^j 

vjSI ' ■ "" f* ^" ' SL^tXjj i". i ■■ 1 1 (—ij i LiLuj S j a i/^'ia ' *^J t j t,i 1 1 jp.q d_j| ^ ' ' JJ 1 

j_>.t ji^ <^>j <bLi? ^ Jean-Pierre Changeux jJuLIj ^^.i^j jLj. ^>j-£ 

I**)Andre Darbon. La Philosophic des mathematiques (Paris: Presses universiluires 
de France. 1949). 

.(V1Y ^^ ^ A.ni^^l ajjejlLI L4_i_a_3 jI>^) S .iUl ,11 4jLuh 

^i-Lj *^jj (jn j'*jl Jj-4-Ja tL ^jJI ^^Jjl^ <j^jl^j ^'jJI IO-jII 3-4J .CjI^j rtlflMJI -ij-^_S ^ IJuiA 



p-'j*"*"-'" 

JiJ-Io (J-£- (J^a— tJ i4j|j Jji i4JV j_j_ajJI »-j " -Tr j i 'J ji f (jj . j^ajl JjLijJ iv Ij 
JJijdl & t .~ ; ,. i i a, t If jj ,4j 4_i^iL>J! 4jljLiJj ajLa^Lt ..^A "J ■ ■ "* jjjaj 4_>JL*ja 
Ll^jlo (j*^-i Lajj 4JLb ; a. i->. a j< .ill 3jJl5 J^L=«- ^y" Laj^jci /JUl CjLsI iVnzl 

L^jISLxjI j^SIj (jl jS-nj lilj) jr. rLjJ (j^ ^LiLlJ j^jjl 3j^ "i"ll (jj . lLi a^ 4jIuj 

. Ijjj<ii1 4Ji ^ ^iutjill ^^IjlII iL^uiJiU 

4j ,3] 1 "ij L_a pj -, ■■*■ (^1 j-ij 4_J2 j _l V\ I J— i-^l J— JjG JJ ^.L ~ ir^JI ( JL4 
ijLi i^ji a j^ii' (jja J-LseJ 2 jJLll liiTt , '1 ii I (jl (jj jJLjj (jSJj • o.lLc. ^j^-j-jja UjJ 1 
zA j i > iLjJI 4_i^)ti.i cJj-li-l J-SJ : (jJt-j-iiaJ I tljjLjJI (^ pJLi <Lij_i_i (jl « ■ '_■ 
lLUj 4 1 j i I-J I J 3 '»-«- f > (jj • jjJe-J Uie_a 4jj^_cI (jJ^J Vl h_£jJ>-I 4-ij- "r - T . I ^1 CJJjj 
I $Ac j ij_jl->"M jjj £p, )i nil (Jij^Lj TliJ ^j-ik '{_y*- ^(j-^ (Jj Jj-* L^- '^^ " * ' " 

jju jJ£i ^ Lo tiJLLi ^SJj . Lu^a ^1 =ul±j pJ (^jJI L^Jl « V\lj LjjsLvJ j-— Ij 0? 

(jSJJ pJ La jj^ajLija^JI aj_A (Jj-ja |*-U 7r. I <n jj LVi 1 I (J-a-3" (^J-!1 1 r j r nil L_<1_9 -liJJj 
-1^-J La, I rt a jjli_pjLj I i <i 1^ l _jiaa_iJ ;_£J-)I J^*^' itLiiiJ SJ-ljLs 1 j*a51 i.-i >J I 0JLA 
SaJsljJt (_^ JjjsLj.^ >Uiu ^A Jj a 1 LaLoJ - JJ7 j>-jLiJI pJLttl p-J^ jiaLi-a -iLtiJ 
4JLa i^Lj^jiH ^jLj-a i_aLiLj5il ^Jl JJJ35JJ3 i^lialll IJL* pJLaJ) ' ".^'...i LaJuX, 
i)t^l_jj *Jjj "*- -^ " Bj_jj-i^iS Sj_LI JJL4 LiLalj «UiJ tL _J>i.| Sjwd pi j i^>ljjJL (j ii "1 1 J 

Jl^^il j m-^l ^& 1^j| i4-iL>-] 2_LtL>J| ^ l-. ,.ij1 j I'll ,*■" I j^j'aI ^J| 4jL>VIj 

j^jI,^ d Uj , ..1 4iii>^Lilj (jil |j_iJ (jl » jU'r nil iiKl ijlj.mll I jufc ^1 Jj-U (_Sjjj 
jj\j\ oJ) i^-»- ^ (^j^ d 1""' - ■■ " ^JJ ' * ' (_iisLjJ «j| aJ OjLi. d .^. q l la (if V>"1 fj^X- 1 V 4JI 

iil!i .[>ul^flJI i - 1 \~\ eLijjia (jc Ji^nin V C_il_LxbLjJI Sjij^Lj ^jl ^1 i^Lj^-iaJI piL*]' 
(j I JljvI » jt-." . „^i j. i^jjfc^. JS-uiJ 1 g nl La (j^ dC il ."* /i (Lu_p»JI ' ^ ./i^l <^i -^- jjj 
j^iJU LaJ-ic Ldj" t^ill (j-ii^J! p-uL (_>uj-4la J-J^ J^'j -ij-^-J tj-iil "-j -■- ^jja ( _^ii>.Jj 
(jl 1 Jl4 Li*^j (_j-3 LLaiJI [jja (JJ^J (_3j_tjj , 4j1 j lll^.l Mill ^jjijJI IJL4 [j-lt ^ jj J ^ 

. 4j-)Lj_LOjl (iJJjJI A_2j_pl£, oJUll i ill (jjj /^4 i_1)LjJ3UJJJ «J « ' "1^ i tj "■' 

LJjI uill Jjo—flJI 5 il j i ^3 3jj_SjJ,l ■"'! ^ ■'-"! jj II j^uLua-Jo ^J fj— p.jJLij 

(jl i-^>«-s — ^Wj-^JiW *jjljJI ^rtJljiJ x^o ^Loj jIj 4jj-i^i ^JlJ ^jjl iii'llj JLtJ>J1— 
t"i i ii-i-l (jj-^J t4 J »_3l ajl »_a 5j_JJ>^JI 4JSLl"u.L 1 . i t J Ji->- L^J « f n "(J (^jijLjjJl *jl aj| 




jl (^i "i ^-b j_^T litLiULuii i^-& L&)> 'Ojlj ".' r^ '** ^1 °j' ( -"^'' lA- ^ j * L— a - ■* 



i2t ifjJI 

(j^j .nominalism 4+&.J 4-cj^ l^bLi; 3^..^ icjj l£<jT i>° u^^i* ^ 

ajLn CjLii^LjjJl <jLj f^jl\ ^j-4 4 j^ , n^-LI oj^-us ^i^^l (jj£j t^-Lal^l SJLsJI 
, 7c_)jJa-"J I (ji JL>J1 j-jt LoS t 4_yiS_>iJ 4jjLl1^I JLCiaJLJ t /i ii^> ^j^jjLuj 4_uJ < \£. 
(j\j ^->-_JJ Li'-'lj 'jrJ- j - i l>ljjJ1 (j-u j>Ju>u (jj *_lojJI I j_A. Ij_j_aju j-l^l I— $j| J-JJ 

hypothetico- 5 _iUl ii' ml _ i_i_^j^» 5 m ^1 j i^L>JI j ;j ! > j .■ " *j 
^j^Laj ^^isju-a j^Ic ^jii a tijlj-a j-stj j^Li ^j-jio y-ljJuil ^^j .((deductive 

►j-U <_rjjj , 1 j ■ "^'' jVjQui^/l JtcJjJfi i Liiui La I jj i ^ fi i S~n j . 4jj_j*_i LtjLxli.1 

J n ill CjjIj-*. JL»J *_j4 <iLal£ *jj '^V *>^Lc I «j!»jJL1 t, Jl l^tjJI ^fl~J i , t j*^Lj (JSd 
fjt'rt a\ \ tft mis L-4_CJ Jj9aJ 3 _■ i .„VI 2Lc)jJI (jj_3 ttiUj ^*j . tljl j i^L^JI ^ 
ij^J .LiLIj >J-^ ^ Vj i«4_ljJUL 0Ju4 Jj-j3 ljtJI i-AJjJ Cjl J 1^-iLjjJt Jlj-J-i-L 

jlSLjj) 1 tuK \ (jl J, i «J| jjju (j-ujJ 4jL^ .J— !Uj_jJ j_4 i_j_AJJ,l IIl4 31 iiuj j^4 ( <1 -^->J' 

5jj LrfiH #JL* Ji-ji ^ '•*■' Monads obU^JLl - 5 _i ->-ji>J1 jjtlj-^Jl >-aj mlj '^ 

4jIj >J^Sj i_5J-1I 4jJjjj_L>- jL>- _j-4 <>a^>- J^ (jj-li (j* '^*> o' iJi^^^b . 5Umi 1 1.1 

JjLji_fl (jl jj-iJD : ^>IjQ i^jLLxiaL) vJI ,_9 4_ij*SL>ij 2_i ^Ljji.1 cjLuj SjjLaj -ij^-j ty 1 
L4J tjf ^ 4j^' ^jL^15UI 'Li ^jJLixj 1 4 1 mm 2 j .ui^jii consequences oL±ijJ,l 

(^1 .CjLi^JJLiil 4-lC.I iUif-i^tl i'il jjI^'I I (j| . 4jj j_Ijgj (jl 1 '■ 1 1 ^ — 1 j «j jl^ — Ijjlaj 
4j 1 m "1 ■>. I 4_2jvLs_i 4-jljI 111I) ( _pl uitl i j-^» < axjuu L ps>ij . U !i a Cm J -a-" ml ,-jJI 

(JLll 4j^ 1^1 III i^jji.] SjLiij .MjLilciLi o^jjl^. >~il ■"» " UjJ ijjSj Lo IjjLj i<LiJi£l>ij 

. (jj il^"1l 1 j* 'I ' LSj ujjjj-ttii. Vil JJ"' ' (Jc ' J j"" 1 ?J 

<^diial tSjLJ-jJl jL).«— ■'. (^LJjJ Jul _J-*J '3—^-^ H ■ la (^"Luil ^_4 (jJ-J^k!' >*J-^" j' -^LJ_9-tl (*) 
V3 . bjLa jjjijJ jLJ_jII^ . Li |jia jl n" ml j T i l m 1 Jl tiLi ^J .^wJ-JSl ■Ca^.-v'i . Ij lJLjJ.1 ^^Ic jjLyji 
j^l [4-ts-jjJI Lij^tljj. ^jlj L^jljLJjj i_ . 1 1. y i rjjU-j ^jLfa_ji>J.I ^jL»jj-j i^UJ' liij*^ 0* ^! i^4 

i, V "■."■■ 






CjjJ_3*j J A <—i\ mi -^Jl j d—^JLi^JI J^—i^t jl (jri-C- ** "*■ ~*-*l ^j'" 1 ("J ^J ^-^ 

: - 1 1 j I . " ^ I iGyjj (*Lhj| jjc ■ '-"» *"' iLaj Li^aJ t 4_j_s-uVI sLc^JJl jl 4_L^i}'Lj>Jla 
. jiJjIiJlq i"ii "*^l^j 11 jfU jJiLijj'j jjl i j i~f 1 1 a 4_l n i ^ -vJ I : 4 i njjj 
jil f^^-xj/aj Jd>^ l^-ljl-*- :d ..i A i _j->jl-l (Ji-a i4j«) i n 2 1 4x.^JLll jLi^sjI ^j^it i jj 

^1) jJjJi-" ml tj_<aV1 SJLjJL* {jr S ^j"! J j J ...CVI (_jj4JJLI j>£. j^-^ljJU 4_i_4la 

r> I . .Lfr " 1 11 1 {ja 4,j 1 flljJI jLi^ul Jlj>-T *_Loj L* tiJU-4 (j-u-J ."i-ap^La wJiLUI J_iia_ai 
lji«3 jjjJJI jt-j-tiaLj^l (_yic. dJiLa'ifi (^9 joj-i3 jJI-La (j-u-U^ i ^^^^Llj La j j 1 n^VI Jt-^-UI 

jl '^ '< [Jl tl j 1 iiillj 4j| TL± T fn ■ d . ,'^\ tj tl ^jLjjJI <jj^l_LuJ (JL*-Jl ^ (JjjLj (J,"l 

U1L4J <lL1_j oLuiisL^JI jljj Lg_k. ^LajJI ^ t> lm > 7> ,.i«l\ ^^jj '^ ^ 4_^)_J! 

. J«il jjS La j^JJ t_jL& jil (jjjtluia (ji-iiisLjjJI (Jjj 4Jj tiJJj x-ao 
Jljj ^ i^ii 1 1 o j I ^Jis j_i (jl ^t ijj i4jjj mil 4_ujjjJ,l jVI Llii_aLJ JL£ LLjjLvij 

L ,k. 3_y_,lJ : >Ll J a Jogicism SuikiLl l^.jjl» Jjji ^ ^LpJVI ^j "i , ."i jj-M 
3^ jLp— V 1 . ; ijj Li . JVjj^VI 4jLu. (_Jt j^jj Iji^Ij ^jSLuLj^jiSVl ^j,ll 

j^So jl Ij&j^.Ij (j^s^JLjj L7 jJI ^»i.i_lil CjLi_$jJu lJ-C 4 1 n 1 llj^i ((^Vi-il^J)) J J mi I (jl 

y^\l±- jji 4_iJLi>.^ iLa'uu ijoLr. iilij jt^'tl '"'^.;<3 '■'.' j ;" *' L*j) * ^ iJ -*" ^-j "iL-ui 
Ll>l .^rtl-i '.II ^h^^I JlSLii o- 4 J^* 1^' lt^ j:: 1 ^"'^ ^LLlj 4_i_<i5L?o 4jjLi^I 
Li._; jjJj ijljL^^JI *£\ jll d-^j*;< — ,*jj-4 ^^ La (^ — jl ((jj/Jl>JI (JhJj-^ 3 [j^ ^i^jH^ 
[ L>Lj.^1 . ■ ^■^ jj; ' 1 4 -* j lj? J-^J ^^ c^ £ ^J- 1 ''^ JJ '■^'"' H IJLA j^iaJ .4_ii!l 4_lLi ^^a 
^r^ '--^j - (jiaii* ^1 -1>J^ J>^-^ (JjLj-^sLt^JI jl Jj2JLj i^jtijUieJ ^itJ Mjlc 
jLj *j j>j5J ■ LljJ-js. ol, j. tliLj^JI j^L-'fcJ ^^jj^iajl (jjjl_Ldul_J j j "ij (j "Ul jl 
■ 4_uJJk. 4 ,\ isjj, 4jjiSj<_i ijjLui.' LusjI L^AJj iLojLjil 4ojlSIj j '"*" '" J ' t) 

. \ 00 B^^.^il ^ ji^L^ll f-»-lj (*) 






ii» 



JlLH J-^-v cr^' intuitionistic school 3_i_^j^J1 5_^jjJL ( _ rJ *-L J j Us Lai 

La tji-c ClLjoJaL^jJI Jl_jK_q j_Lfi fl3 Jjl JjLao L^l_3 ijj^Ljj^Jt jjj\ <\ tl\ t j •■• ' ' t j - 
I jab ^jl Je9j ■ 4 a t->Jl d-j^j ,^11 L^L>o * - ■" «"' La J us lJljj (_jJfcj ijLpJt ''J J ' •"" ' 
La ^y9 JliiJ (^jUI oLifrjJ;!! tlUj (jLl jLuaJLa^lj d-L« a CjL-J-gJjj t_3 JL>- ^J I jU^L 
. I Jj*. ^laJlj ^jSj^yJ I pj-tis^I, I I _L4 (jit j^LiU 2 l_3j_ujj . 4_i£.jji Qj _i nrJ-nJ 1 oj \ "1 ♦ j 

1 ^K,l (4_uiaLjJI dj . ^1^1' 3jj_u3 4jUxj 4 i . .■■ > -w'l j[ i" f 1 <_i_3e_) tptxisla *^tJ (jit a 
^^j LjO ^ - 4JJ J^JUL I ^ ,i i,^l J jl sjJU »jll" inj ! t jL^k- (j^sLi- £$j (j_a 4 j t 'O j 

2 v C 4j£Jj ((jjJL^Jt J^La- ^ys J j -x ii o ^j-iiaLj 3^1 ^ titLi-A J-^JJ — ^jj-j_lu_L^>JI 
i(4jl j-i y. flj ma oJjvj -^JiS iajjiL>. J-3=-> ij-^- L-iLgi ^Jjkij 3jja { _ 7 1ulj ^£l J fjjuaHut 
)iuin ( j^a^ * ii i 1 j . L^XcLuaJ £jj J''^L'j ^ '^f-'-f La ^jfc £^>N (jP 3 '"-^J J^LLa ^yflj 

.^jjSAJ ^KaJl ^yL»j.i Ij^>j ji ^ g " « na a j Olh-^LP' 

4jj-Iaj p ■ ■■! Cj^iJ 4jiajLLa jiiaj i_3j_*j . 4 *ij ^ fTil 4J j-i-l * ' V* J 4_$j J! \j 2 

[jUa aj (j^°^ • L^iLiij tjw i^LjJI s_<i_i-3c_a *?>-^ Lj» j^yjk LxjjLuI t~il j -*-^tj ■ fi 

I (j ij ^ M\ ^jjjSjj i4jLg i nil 4a >ill JjJ-i-a ^)-*i Sjj-Ld ( _ =P Jfc 4 j j^Lj^JI 4_x>- jj j j i u a. m j 1 

[JL>.>i! 4_lx^_JI ol_JLtiJl ^jl f p^-iiJl ^j n t" L^jl La-iLLq ttjLa!^ ^^s d > .. ^' » II 

, LJjj IjL>o1 y\ I j j « i n L«jii*-<5 jjjj^ij ^JJI c-LumJIj 
jLsoVI I JlA jj^ jjl^JI frLia^^l ^^^jljj lijLitjiJ jLj j_5? «j JL>J! (^ 1*^3 

L;r 9 3^jLuiJ1 j J j ii -i H CiJlS joj jjoj . jujJ 05j L;r 3 J^j-uJ (_jjj| i_ijtl J-L1j ^aJLilllj 

1 j ^ ■ ,. i^ 1 ^ n j i r-> j Cj^jIjA LjJ-C.Lu3 La-S CjI j gjJ_jJ1 ( _ ;r A {jjj t~n ±J1 jjj_aJI Jaj-ulji 

2_j3o uiiJj Juu CjLl^jJlJI Cjii-J ijl_uaj-i-Lj .4 >"*T ^^a ^jjLS'j^j L^ i jj'jJa *--4->-j 

liUj JuLo .<LjjJ^»J' CjLi--jJiL^-II /«uLJil Cjj»o 4 _i MiljjJt ^jfcLlilj t^jIiSJ] yj 1^ iiii^.a 

Jin ,/g jji iSjL^j ,L. Brouvver ( 1 88 I - 1966) jjj^ q--"jj' LS-^i^ 1 ^W 1 -^ W j^ (*) 
j.lJ^JI A. Heyting (1898-19601 J-Z..U ^ji oL^L^I a.^.u ^ .,.,;- ^> 5 .... i ^u ^jjj.1 




LltLal <i"ifti\ 4_lj>.jj 3jLci (^ Lpj j j ^ * 1 ' *j 3 T~ 'J ' . 'J ' "J "" J>^ t*d " '(j"L* , »Ji 
ju_uj combinatorics cjLjL>o^1 ^tj 3Iii j g ...j ^ptj l_4j t^j^Ljl) « i" -^U 

. Lj^jjJ Ij^J 4jL$J ^Ul i_..l" (Jux*. tjjl-a- "ill Jiua ^£>>-l oVLaeji j^>£. LL 

R.Wilder j^LIj Jujpu; Ji* limjjJI,! oj^j I jyjfa ^JJI (j^xxisLjjJlj 3 a., A) All ^J 
jUjc^I ^ ljji.| jL» 4jjil3i)\ 4 jam^l jlij La ^j 1^_ijij ja iR. Thorn *y *ljjjj 

Ji_2J .^-lcIJuVI J^Lc jj ^ : " j«o 4j^Li-j iL$jLiL>iJ (J^ jjj ill Lj.duaLjj.il 3jlj_C,j *>^J 

.4&U.J! vj-^h 1 (*^y >*i oji»Lj- ^ nFuchsian function 4_. ,:^ jj| djIjJIi) Sj£a 

Ll>.^J|)0~I IrH VI)) *J^J jl'"" Lo (jr^J ■ jl^n" mL> 4ld"ull j^jld djli^l I^Sj-^ '-'"»■ LJI (jj^ 1 

■L-5HI tjj^ tjjjj t -i i j ,u bJl ».«-"la» ,jLi "private epistemoiogy 3.,^ .^j .^ ^J1 
Jjju (jb 2^jjji. ^^ (Ja :3jjJl>JI jISjVI jj'^ a "LL^JI ,jfl j>^; <«-J ' La ^ tliC rtj^- i^'iHj 

^1 oLjjJsLjjJI ^jjj 4_j-uiiJL) Jpl^ JI^-^VI I JL4 (j I (jja (j>n jll i_3_j_Jtjj L*JJJ 
La iLllLafrljjJj i-il« i>.La ^j SKLiA -lj-*-« jjJJ LgJjJeJ JLS ill ipjUl (JuijVI Ijjfc Jjjs 
rJJj-jJl (^jLi j~l inr I (j_c ililj inu^JI «-*ljtjj JJJAJ (jj ^j r „ i^rj-y i4 jU<n jj^J fd 
^lc J^Jj (jf 4_£j_UI aj^A ijjl^ja J-^' ij* '(j^^ 4 _i .<aJb Jl jj-aj • I ti j riU lj_i_xiu 
JUvjj V 4j| jJud jjil .4J j> _ilLI i_il ..,".<V 3|j| |_Lriai1 di[ ji^L^Jl ^jl LdiJiLiji 45 jL>. 

jj-a (j-nJ }— iUI 1 JJfc jj! "i/t .^j_i-l (*jl^ (j^S a Jiir " i n" I iijif CjLj-l^LijJI 1 ^ j tX" 

LijLjJLclj SjjLill (i-Licj La jJLoJ V) J44UI ' ■" J a J * "' ■ "~ (jlJI 3 ...jljll CjLcj_U3 jji I 

La >i^l tj' Q jj- ^" l *J f-^i •^-^■^ i *'<'*? l3>^ 4jSL*JLI 4 j qtfi^/l (jlc *SjcU Ijl j « " 

■ (Jji-Vt A^jjlLI Cj"^Lj6ji J^ tl/u 4j -ij-ili t^jJt o^-*>^' *>^ Cr 4 ^J'^LjjJI J-jjoj 

■■ jLa^Jl (»>^U |jU«mj %ui*i-*> MjL>J Imre Lakatos ^i^lSV ^jj} lSj*-^ 

cLlLjjlII »J-jt !<i_ljj^j t.JJijiV^ljjJl ji'iCuJil /J39 _"''J ■*-^' ■] *' 4_LLiJja^2J>Jl I ' -V-jlj^" ;-. tV| 

(LlLli iitAjjj . -,<uJl SjLlj-u lTj^Ln. L yQ d_^C:L_i-il cGLJij ^jJi *Jlj1\ ^ ^- ^j 1 . .. ^ !r I j i ■ C | l_uLj i_iJ -p 
. [^Li^jSi,!! <_l*iAjlJI Sj-il_IaJu ^.jjfcjjijjl jjijil J-=t_j ii^_3^>JU ^"t^'i J^^aj- *(4itJI dA.Jq CjLijJI 



■*I*»»I 



iZiLuiLr jJI *^ ...Iq 

;\a- jil ^wa '^iV 1 iL^jLtJ>J '(j^ - "' ' ""j (jjlj-uau^)-!! ^jlaLi. , If Ol^ia gj*C3 jl islLwsl 
jl 3jng irll i4j_i_uJt>J1 (jlajj^aJI (jja ^AjLis 1.1JLC d-jj^b^JI oLujVI *i i^i"ia . (_yaa^i)lj 
<Lx>.^J^-lij] J J i nil 4_i_ujjjjj ^jJiJjLSa ^j-a j_jS (CJ^J* ■ ijj^JlJt ^-aC <■-'* 1*^-1 (^^i t4j->L»J1 

I jut ji ^.lt <[ conjectures cjIm 4 ■»■ "H] 5 j .m.> -*JI ^j^^I *.'ifl^ ^2 ,; <■ 

.(j-QJr-J *-a l.fl i^ilj ^jji^Loj J I \JLA (J^JU >CjLcj-a-3tjO 3jyd t _ J I>. jl (jrt-U^DUjJI (jjfl <3ijf^ 

_ T lj iSj^il^ U3^ (jLij-iil ijijjjjri jjJa 3jyC Ttjjixu ^jjljuj .-o^-ij-fl ;j-a j' (jl£ La Ljtj 
aa-ki-s-on ^jjISV <lurnj La jj . L^La J£ r^*-^ ^^^1 i-JUl^l aj-i^j iAo^- ^^ 

ai . ■' ' ■' icinmas .— ili^m ;\a a ,.<\,^ j^J} 4 m mjJI <j*_^JI 'jIXjj ^a «(jLaj_jJ! 

. Iji^i^c uL&jJ J->»J (jl (^i (_p>jjin i£j"" ii hQ (jjii- iJl>*"' i-^JI Jj>-L>a jlaJ L*-i-u tOjji£ 
(lIj-^1 ,ji- CU^t-J-tl (JjjJa ^^ (jLij^jJI i Ulrite-jO j I i "i ■>. 1 rjjjj JL-*J iijJ_rcJ 

. Lj.jJ_i_d d "- J "** ' ^ L^-ii 1 ri " »j La 3li_5_i» t a (ji^-w Jo (j) I ,3 IS <u SjLxii— a 

, yj] ^ i >. .'n L*-« ( L« SJjJ».Lq (_i sLillJI ' "« ■ ^ * (jl L«| JLiJa_a JuLs i— flli^i'J^I a 
L^t- <l_LjjLi.ul (jjrs ■k.U^t I jjiii^j jjl Ljaij jjjLb^-jJI ' ViU'e-Ji (^^3 j hill S^Lc] 

jjLft!^ (\£. '-■-- j II oj^i ^ *j^-^^" 4JL3JI ^j .sUJ^ L;r Li 4laij»jJI <3i>^ 

j f_ij_jjJ,l3 ■ t " -? 1. 1 i£j C A 1 1 J_^_>J! ji itZxS^if <LLaLS il< jina SjJ^_i>i 1 U jjt 
i<ui i-^^jJ - 1 j j '« LiJL-Ljs 3 n n.X U a^liJall Hii^jVI JJljJ iO^L>J| (j^tj 

J '>■■-■ < . I 1 *1 C /»j I iV I 1 [(^Tl-Aiti! I ] ^j-tolj^il ^uiJ-SeJJ Igi^i^j ^jJ] i^LLiijLl 
jLmU IJjLji (Jija (_jl<* ^Jjl^V jjlUj) 1 {fi-r 1/1 1 iJoj.iuJl ^^oJjh^II j^i J^*J I 



Lgj o t , ., a 1 > | .:-.* ^^ ^j .^^1 ~-Lij}aj lIjLijJ ^jj jOJcTi ." Aj^I JjjI Cjbjh'i lemmas ilil-JjiUI (*♦ ) 







jniiljSJI'iijuii 

"zlj if JutU jl) (_, \i»^ 3f ) (Vu^itHJ I j i ~s>j-a LJLa^^js^I ^W- 1 (j^ g=~ J^ ^"JJ 

CjVI >JI ^j^- - ' ^ 3 i ijrS — -^-^ 1 - i S O^JL> ^' C^ Li-L^Jl SjL-iJ jl 3 

\ fl jlfi j-Ja^_> LT^\ ^J^jjaill o\ j ijjiL; 4 ,-«■'»■ I ^— a ^ ic. qthJLj t 4jjj^ <MI 

. [tjry^ieUl] j^^JLaJI ^Ij^jsVI 
£^Lu ^1 ^-l>i (jiJl 4-lLwJ^ 4_ui^i jjSi <SjJt 4js-j ^ loA jf ^i^jlS^ (4Cjj 
''3 S inlli Aj ^ i-in <jj_9 *J (j-AJ • d. j .i 'n ui^Ji *LcLq-jsJ! Jj^ Jj-jJULj ^jL^-kj (jl ^j^jj 
7-Luaj] jSL&J . JJlJ*U (JjLS j-i r j ^1 t^a L« (i^yAJ LSljjj 4J-o >^i [ i^Lflj) oj^d 

^lLoLS jk-jJLijJ t-^Lls,] ^jJJ ,jjl Lo^i i I J_> 4^ajl_ua ^j^JljJI j-uL»_a C*JL£ j -> ? 
tjjjajjl jj^jtu _J-*jJ' j*L<Li f-LuJ d -J-ii=lj^JI {/VAlj-jJI (jl . Ui>j-5i (3^-" (j-"' L ~ > * J dj" 1 ™ 

. LaL«j L^jIj cjLijiL^J Jjjj t Ila (^ LgUL* 
^Ijj^L^J) 5 tj j [■■> ^c Ij.i.i'C )jj-5 illui J£ jjlj <L^c Jus US li) L*r- JA<->u'a 

jij-fcij JjUiIiJ 4— 1JL3-J jl [jS^y 4_lJ>L<w AjjjIjJ JL) tl^.1" JJ^ <->V (1h* (J^-J 1 "^* V'J-J 

4 1 ,r\ g "r J I 1 i^ca 4jQ-SJL_ all ja_ua_*JI (jrt-» 1— a j-JS 4-4 J—lujX I .tili-wi' g 'V* '' i ^' 

^"Jl JliL-al mil ^jl 3jL_=e_jJlj ^A.^'lj^U (jaloI {j 5j sJ .4JiJJuyJl 4_ujjj'i?l 
L^jUa ^j^.iM ^j i^LaJlll Lot If-j-uajiLi 3 1 1 ^ " a ^ j. 'C" . .. •. I__^_^j^ Ijj t Llij.t t-i^l 

Tt-^^j AajUrtU dLfiUm .^4^ >LsiLS l^LiJi jl ,4JLjv.jJI (i 4_lcIjljI)) jjJJ j;jju 
.JLk ^L La.>5^ t-W^ "^ ^j^i ,4_mj(jjJI ^i-LJa <_zj\jL5J1 (jJI 5 wl, Jb 4_t^A^I 

4X.j_iiI ^^ Jrt 1 jJij 4^j>^j j^a id-LjIaL Jl 4^L^»-jJ^^ i n^-uj) JjLjiJ i(J^_>.l 5 j\ i t ) 

^1 4 ttl «3l^jLl Jj l< "j La (^ 1 a 3*^ "*' 3j)_jJLuj jtj_o-U ^0 i (i \ a Ld j <i_jnal 

. L^Ljj\^La] i v * ;" ' -■_) J-A JJ (4_L«IL>JU ol^ L'iiNj tji^U 
Li* a l j 'If «So>J' («Iu Lo J 'ii~ 'i -i LcjJ ^ 'J*' " 4j^La jjrtrio 4_)>LijJt d^& 

3. -j) ■ . v « j 1 1 )JlA j^JI 4 i i ullLi IJ^jk ^ -■■! iii "»• (Ljoislj^JI 4 : i£.La_>JI ,ji t'M ■>. 

4Jslj^>J,I d J tJ^J^. ' "^ 4-CjJjt (^ 1jj_LuujO ^-^Lif )}J(J 4-njLiJ| LgJLij) t n ■•>. j 
J^ ^L^-L-all jJstyij oLttbLjjJI t>u ^JdLilll ilLj^aj (jLs JjjjJj .4_i£.Ljlj^Lj 

• J^ ijj-i 0-" ^J^ 




Ci LudbjJ I 6iAjuiS 

9-Aa t ~il i )Ul 1, II <iAlL>JLI Cj LLuiLij 1 j^j 4JjL2JLi jf_uL»-q \a^i (jaSLJ icL^xaJi 
3 sJiu 4_lLc ,_ 21j l_3o-l-u 1 lIl^J j ■ -j "j 'j _j j ■■* j j * * j La LJLcj i^^Lx. \ j^ jLl*_>s 

cLaicj Jj j'^jj j^ r& ik« ■" i«ultra.finitists jj-aLUUI SiLi:» (j-'-» «> iilLla 

,j 3i_iiil_Lja ■ "*■ ^~" jl i4_J'2n CjLi_ijjL>J1 (jlc ' * " (j^Ul 4_i_ALLill ■">' 'I a » H 
. 4_l3 « . .ij*! ' 0-I9 1 ij l-s* j *_u3a \ AJt, 9 . L^Jl-l t Lull VI d Ut , ,.| j 1 ji . 1 .L>11 
jjj fj i"ij I "■ ^ '-* jjJU^—LjlII *_3^jJ| J j'JliJ Lspl jn^ i"i JS (j| I n nj LltjL-Jl jjja 
4jl1jji L*jI J ■ "- - '■ il L^jI jjja (oA J! fAc t4J5Loll 4jjl^UjJI (HJiLm (JS jj\j (jjo jlj'%. j| 
jjja JtdjJiJ Ij-Li^-a »Ja| aJl Ll4 (^ (jjjjj'^ II lA^J ijj3 Jn "I tij n->. (^J • 5j mS 4j*.jJj 

f";j * " (jj| j t ii Jl_>J I (_jAjJj . f^j-Uh tcj^jj I La j|_3ej (^^i^. i j^iil*iJ 1 Uj^" 1 U ' Jl" "*" ' 

(^ j flfc»" ^jjJI (JliljjLaijjl 5jjv (jj» jj * " "-J a^ j )L>- qA ft^->L5 (jj^i <i i ii jfl Lai . LaLo-i 
CliSj jjja ^y^-jLiJl ^9ljll 4-p-_all lIjI^jjLjJI 'Uaj-Xj' (j^/* 5 ij^- tiJJij i4jjj-uail ^"mtI 

jU' ^11 /jt ^f- | ill /j i \j n «1l LaAjLlicL t4_Liii>Jl vl ir Vm i-ti^All 3jj Uil 

lj^ j '"^ U l>° - 1 j- t -* ^ J S~ « j j .^j^~ i> *^ljJI t_iji^fc (_p (jJs-2 1 3 f jj i^LjjUij 1 

jjij t j_ ^Jj taj ■>■ ^(1 jj^a SLaJ^j ^jij ^«J jlj i^ljJI 1JL4 4_j_c_jj_iii^a ^ 
. 4_Jl <LdJ>IaJ LcLo jj l^~ 1 jt^l aJI u,aLk. '^ • -■ *| j_J3 4"r i ■■j"' A OLcusLJI 
rcJLlJl I JL* Jj-4 Ly^ ^LiJLc^L ^^.juAjj ^J_tJlitJ r*4J I JJtJJ ittisjl ^J_tJj 
l jSou r 1 j "•! (jj_a Li!J_a (J'3^ 1 ^ U^ (j 1 ^ 1 A U>^ J ^-' J, ' J^'jJ' U^^ 1 - 1 -^ • ' " £ ' " .' ^ ' 
,\SeJ -dU L ,. t H J_Li jj-L«_l ■-'j it.VI 1 1«" pl^ »■ a j 1 1 Lai ijLaj'b LtJLCj I j 'f* >_ixJlUI 
j^JJ ^£,j] ^ ^_ ^ ^- i>JL4j ((ftJjtjiJl ^ulj^aj ij£jtja (j-JUJ jrt II f-^l^Jl (jl (jdi fftiu 

,4jli f^ ''i'll » J g " I 5_ij-uLu2l 51&L-nJ1 lj^ t_jLjjV 
JL« Iji_>. Ski ,,. ,11 r l _i *;VI (jJaJU ^jj (jl ^jj tjJ.1 t^^J Ujj hJjLHI ^j 

l1iI_^j <iU \*\ <>>■ I j ■ -^ " '" '*'' ij ■ ■■ ■^■tl iliij (jjSJ . Ijj^. joiiij ilIjISjIj^JIj CjujjjjjJIj 




, £lj-i!l (^ 4 t-uaava >^-*f Cr^J 'J-^"^ L)^ H5>-^] J-i^ ^ur" 1 L^^ <-*J ^ ** '"" **i 
Lo-LlJ '^'" " 4_Jji^f 4j3 JuJjhJ tLj-uaLi- Liitup LaJlj^.1 (jl Jlj-iil J J *-"' ■ "J 1 J-^-'j 
jSL*J 2 aLui^wT ■ I g* ^ J « 4_JL>J! duj_jjifl (jl , ^Lj-usLiJt tfJL4 j^i-VI J_rt"i aj 

jlJ>.I ^ ■ '"■ l—kJIa i a I dLJ jjljLiCa jLst^-l_J jLscjIiI :(Jl>jl 1 JuA jji Si V"(~ i ii n cLtiiil 

3^jJlj>.j AxjjLa j-txJ 5 j ->. j jjjjkj . a, D, C CiLxxbL^JI 4jJ-^_)I L-La JuSr ~> r n I I j] 
jJlZ] 5Kmi a liUj «^a JL^wjJ 4Jf VI -tjr^dj i J "^ V 4 ^' Lfc^L^t jl i " rVL 
<J< ^ iU a^JJ 5J_oU*Lja ■ A'g .J j .<*1j Lg '£■ jjjjj 2 Cjjli (jlj i4_fljl_uiJI jjj* 4_c.j1jjj 
' ^ "*£ 7~J^ uJaL>- I j[ (((wJljSJl >:L>j-»-3 (j^-il^SJ *.i>i -t-i raJLt ^JS ^Ljjji jI oj^ 
' ' * « " H ^j'^j " * \ 1 iUi-lJt <_3 « ^j "■ * j j ^ (jLijaJi-Li *Lj>-I^j LLJLa L^J jjla^_« 

VI tlj-ii j I A^J (*^jH^ L7-^' jJ 1 Ci^'J^ 0*~ J 11* O^-^ Xi '(j-^LjjJ' 
CjLuUI eUsJaJ i_3j^>. jVa I jl^ i Juu i L>- ,jj j?i ^jSVI ( _ ;r ji J-jJaj i3jJa a), t ■le'n uLl 
ijljLj 3U"ii (LjI |jj Lo lf ^jJ>.\ SjLuj , 4^uiLj5 i.i «"ij j^stj ^jlcj <a, b, c 

oJuxj <Ll3 >U 5 U?ii< t 4_LaljJI £13^*11 4JLv (jia i(jVl j jkj Cj Lxj-b LjjJJ SjjjLld 

ur Lc ^j-jLjJ j nil «_el^Jl j^ -i -vjj Vj , 3 jULI 4j^Ji_j jjki « (j£. ?=-^=lj J^- 1 ^ 1 
. Cj Ujis Lj^J I ^JJ d j i ii i 1 Lj (jpJjl *— iLjijJ ^JjJj^ tLuuL (j!o^aj J^iLo 3^^-l3V 
u i ^<i_i j pJil UJIJ-uj jl ^1 (j^liejj i lijlr ill »"i j (jlj Ajl ml'iU -»■ «"" Jji 
jl l^li Luf (^JJ 3jLi] ojl* (jSJj 4^U J ,^'n't V (jjt-j ^IfljjctJ 3_^ajLC. ^JJ VI 

, 4J3^« »L1 <UjaLJu 4 a i nl^ ^j^i (J <£.i ^j-? 1 C3^ Lh 1 ' -^ ^" ' " " 




^J*. J± ill',l' it li-ll *tf J^JJl_>JI Jla-J.1 ^^-L^i UU-li'; jj^Jl CjLI^LII ij>tlj jl (_D_jil l^-jM I j^A (*) 
j^a Jr^-° ,jjjLljiI 4J1 J jJal-Jj i U_ i i ,i j > ii .^^ jji La j_Ldj j y "■ >■ ^ ' U -'^ (jj* 4j L^ ^^L^jill ajjI^SJI nJZ>\% 

jiiii Lb jj^ ,j_ilc. (jiLiJI j j_iiL»JI jhl.ri .ill ^jk J_h wi^ij ^^Ul 5 .=i,al :11 j ; , .." dl — M H jjjfc (**J 

v*i} . "■ . 

Sfc : 

*rT-.. 



4^^att <W>^\ 



jljjiLjJI (J>-^^ f a i-^J-*' f* ijjj « " ^La Jl » f L 
S^jj_aJ| f.^1 A Jt jjt^JI jjijJI (j^jj! • I (j~n ^ jU ^ 



Ul_l_AJ 



' " ' L?J ' ^ "' CrO-^ J^- 1 -' u , 1 W^*^ '"'^ 4-j)L>JI 4jtjli!_jJ! 
|j^J dluSLX^Sj .}Ll9 ^xbljJI (jSUJtl J^p-_jJI JSjSJI 



J&3>1! i-L^LjJI Sj^JI 1_3_J3 ^ dSj-l* 4_J_ij>. 5U . ,A J dU 



. ^Cviil fft^JlJI J J "•* >jLuJ l ^ r ic sLjjL^LaJI tj^jljijlj l^Jjll 



* < ' " > >J£- J* 



»»1 




<Jjj ts> (^jLi^S ,, ' r Li^a-il u6^_ujLj sUJ.J nil $-^^> L ** J ■ " 1 ' ^ 1 ■ ^» *a (j VI (jja 
( _ >J uJI IjL^J 'jLtf-»- J^e-ii (*J Ijj lj_A < u iii.1 ->- Jjjtj \J,\ (JJJ J>^ L^ LJLc. 
{_ya iJjSa l_9^-ui iJLa. (_^| - ''' ,tiJj-J.iim (_jjijJI fijS^tj 4_l3 J_flj_»_) Lo al i*lj ~ .^1 1 
L>>j-I ,j^> jl i-L_-'-LJ {yi L-j^-jJII'i ^jJj J J^ 1 " ' ^ 'j-* Lt^) J-^^> 0' ' ^- ""^ Jj J q 
^ya , U. A . qi ^aa_ti_tJL) 4_aii_a Jlj it t_ 4. * i!h\ i I j" fl '■" Sj-^alLI, 4 -y ■" i eLiI If 
l _ r ^ 3_»^aL>Jl p^^-a^L-D-l jLo Jjl (j j 1 ( ^ rtj tjjJJt tjL_L«JI ^"1 Aid ^H_Li(^ii Li_il ' 
4-uajLHI 5Llj>JI ''•'^ L»-«-"J! j"-*-^ f»J i JL^-t jl JJjJIj -r^ J~N * 4jjUL^LaJI 51-, I , .. .1 1 
Ij^ulj^Jl ajLg^ii j fc« —"' L^JLfi' JJljJ i_;AJl CJ Ijj i-^i "II L-Sl Ur I ^^ 4-AJa|jJI <LajJ|j 

■ ^jljj-xjl ^Ic jj-n L^ljJol » Wit ii I pj [Jl>-1 ,J2 liUJLS i LUfijJ-a L-jlL^ 

(J-ojI 4_lU»Ljj 4jJijLj *_iiujj ii_jal^Jl j^. LaLaJ I j ■ -A'' >--!'■*■'« JL3 iJbj_»jJl j^tJ 
L^jjlIi Lflp-l-lj-tu j-JUL>l laj^kj^ LvLjjI Cj-1*- ^Ljj-lAJI ijl 7*1_j '^!l Jj^-J' *(J^li 
(j^a") («sJ j_ui <_4j j-*_j pla ■ jLaVI Jt_ul (j" -w. JjJlj>. aa_j»ili V -llSjj ljl_iii_jjl 
id, in ft) jVI (^ . I_L>- 4-jjaljjII JjJLsJl c Llli i n L ;4^j>o pj j^*^>- _ji i4_ujJLjL<] 
SjuJiJi. JlSLil CjjJIjjj ,1 Jan jljjl jlj jjj-uJI «3ljiJ ^ 1 1 . --. A' II p jAU jl a j 

j-JtJti J_lt . ^LjwLjaJI ^ SJljjljv IjKbI 1 'o ^L jjt ^ VL«J IjjJ L5 J i^ J UrJ "^ 

AC > ljjfcj i i U n'q [j-uj-i/ a ! 

5j ■ U>1 tl «_^ij . ^ \j. t . fi t^-^J t4_3j^ i a 4 (nluiTI aAjt jj-o (_g % jSL! I ■*'! ^1-wTl 

JJJL^ jjji^o^^J 5j-qLm i2j(Ju 1^*0 jaL«JI q^~ mi 'i \~\ I j A .^ " CI ^^Jt 5 j , ... ;t1 

J£ Jic ^ L^j Ltju U.LL (_;,!!! ,jt UII 4-LuaLi. (jLa^Jlj (jKif , t tig i JL_lj>JI 

^jLl <a~ ij (JLl3qjI JiJjj-jo* «L£1 i nil . »_La Lja ^j i X^j ^p^jj I ji^ijJIai j-lllj i^jiiitjji 
(j^. 4jL>.u j> .I ii "r "i 1 i*LjjJL>Ji 5jj i , „ i ^jj ^"r mi ijl 5u^tj_i Cj*.L>- Ui jjLcj-ui 

1 jl«>i l^ujLij V t_jJu>JI 5^a :4jLk.[ (jjj (j-a ojjjJ slSjj (_^JJI ,JL>J1 JIj-lJI 

llut jj .fj-LtaJI 3 j-j ■-» LjjejjJG JlJIj-jj Laj— ijLj jj] Jj iL^jli 3h-r 111 ^ 
(jLajJI jjl (_y5 ' L- 1 A a (jjijj tj j jS JLiLJ j.l irt <i ^ ' ^J I J-Aj i/ula£ j[ i^i * tV 




jjfej 'SjJLb jj^j^tU r-LLa j-±£. * space- time (jL£-ajJ1 j^ . Ijljju* LLA ^LSLi 

f 

J| j 4 t I -V. Vj (J^^- i^-l LJ)^ "( i*tl,l (j_iL»J! jJ_UJ . wLjJu^JI ^ Mill Ijl-^J t_ J Aj_l^>jp 

cj|j_uLii| cxjoIjLo I i^ijlj . LiL^LflLjji,! ,j»o f-jjj j-* I ■n^j.^ ji-ij mj! (jLs (^LiJLj 

JL3 5Ul ,.,11 LuLs 'J * '-"^ sLljIiLIjj* tU^Jaill L^J I i i"n ( _ ? jJI ijjjL^til Sa_iJ_=J' 
■ ^ '" ■ •• ' 1 i * ' ' ■ r ' 'j ' *" -Vj '"*■ ("riLi- * "' A '^*^ 4jj_ui 4jiialja .Sa^-ij I <*3 >"*■ I 
itlut Jji-dJ Jl LiXJj . Lj mi cl'ij L&ljj J I jo V j^yltl SjULI i3_lLaU sL^-ustj 4jJj 

. Juu LliLi 

3-jLij S-juIj 5j^je_«— a SjLj ^iJi-jj (jj-^^ (*jjIjSjM fLj^-j-5 j-& J iWs alj lj— ual 

y-j-ila-jll SJls- lint rt'l jl J-iAJil (jji J^SJj . [j nj \\[ ^J-icLal (jji <_ul Uj i*ii jJi-iJ 

J^ jj)*^ "'" T LbljLci (^jt LiiLd>j . 1 j tt -»■ a LqLcj JJl-^lJ jl jVI a jt-w i ii *i Lul 
!jr & 'j '* i ^" 4_ufcLLLa CjLaj-ui>. ^jjs pl-»_iYl j] ^jjJaJl J IN mi! Jij 3^U,I i— 3j i i s\ 
1( j;j_i.| i~il ^j . „ -^ ^ » ■ "<*■ i j CjLjjJj flilj CjLJj^jj j illj CjLiaj^j_iJ Ij CjLJjj "\ l^r I 
, CjI ^_t,tii>JI <5j^i 4-cJ^LLI tL^LiSI ij\j\^h (j£. _j u tj 1 1 (jji *jjljSJI ISajLSLjjaj 
jJlij-z*- jjjJSi i-j,\-ajj\j (JlSJtt el h" t.iLj L*Jj i^jjji Ji ^j^J IjL^b (ji' 1 LJ-^J 
(jji 4_i£l_J1 4_iijJI ' J <« Jp-£iJ (jl (^A-fl-> lt-^' 5jaL»JI 4jjJa-LM ' ' j"'^ ^' J J) ^Lj_lAJ' 
jjji *1J1j£JI K j'tK ; .a jjl Jl^>Ji |j<.a> . Ij_dl dij-ji. (jja J^Vl ^ I*- i^Lj^t-all 
I ■*' j 1^ hj^jIjJ <L*_iiaj ^jj C^a.tCi JL5j iLbj_ijiLi c Lj j j a II (^-4 4 jl* till 4_lj>.LL1I 
(jSL*j L^jI Ll) i^ 1 ' ■* j ■ ■■ La ^Lcj-i-uj . 3j •*■ -t a <b^Jij L^jJ 1 ijitr. (Jl— Sj 1 1 1 j mi 1 1 
— 3j_t-"c (jl (Jj-3 Lj-?i-«-c ' 'i LiJjJj ^rl ^j-a-ilj i3jjj_Ju 4_uLLa_L-i^j tjjSj ^1 I i^ijl 

J "-> I ■) ' ' ^ j ■ ■■j ■ j ■ <--* ^"tl i ■ " 1 1 i j U. *i 1 1 i <ll~ 4_ljl3LLo ^J i>" ■ ill I /jja ^->! J>-3j 

jjja JSJ t-jjIUU (_yjj VI j_>Jl ^>*_* (4jj-4jjJI (JjLuiJ,! jjii *_i^^i!Lj LijLtujQ 

^jjJhilJj 4_t-aL^>JI ^ _i ^ i hi 11 4j^L^i,11 (jlsj-_*j l^j— lmj ./«s_UJI j ol j^Sj -J-J>J 



p^^^^ 



mjjIaiJt ^"■■■*° 



^-i-jJ (JpJj-ia j^ ^1* inzl ojufc jj-aiti ,Jioljj *_3j_ijj ij j in La (j.3 LuJLjJlSj 
jl ■Mp-"' '■■< 2 Cjj^jej 1 1 \ i 7> *\j r-lj-J J-i^l Ji*iJl t-j i ill ftjjLtl|_j . j&jjLlIl J - ■■ " 

• 4 l^i u n i"m jyijjja jj^-i ^j-m <■, '.'mil |j^J) - J[_>jSj'1 Ll)L»iLiil t-LtaJlJ (jtjijjVlj 

J i^ *M u->l ij'unl J-^t j-a LlUij >4 jt>iLjJ1 L^jI, U Jial jji <*£\>J1 er^ 1 i4jj-uL-u}M 

(JS'L-iil 5l_JlIJ ^LalSJI 5jj i^itt (^j l-^j—i-ii jjixjs-j - 1 j y3\jjj l j" I i " * a jJSJ 

. LtijjJ-atJ I Jut LiajJ ^ 4^j-*JU 4j^la'i i_Jj-Jaj i'mn ^JlLI 5j^u 4j-ijjiIflJl 



■Jl 

L^>>-VI_5 4j>S LuSiI JL>4 t^^iaUl jlS^l jja jUj&i C^aIIlujI L^JLs 'j-^£- ^J-j-uLjJI 
.^j* 4jj_aJl 5j_£LAJI . jLlO^I L ^£. j U_i , ,. U jj>L4 ^ Lj^f Lua (jL^SLiJI i51-i_i .at 

6j i fill 4_o.^il 5. jiUtl j) ^^jii 4ljj in Jl S^iAllj . jtSJUj jLojU ^jlUl I 4j i^lj. 
. ether ^h-'VI 4Jl ^jic Laj^jua <jL£ i_jj_i jjj La (-^Jm . LjjL« ^LoLv I Al ..i (jiajjiAJ 

jLJitl jb Ji^a JL>- tj\ ^j^. iij . I juk jjiiVl Ji>^ UjIj! ^1 SiLLkif cjLjIjoJIj 

<Lvj (jic _jj*^ nij-Ltajl <^i3 j m i 'i'm (jlix (JS (^ ljj*-j-4 j_jij jl Jj i nijjiJl jJ(j-c-> 

.jj^jj 4jii^l3| ,_^jJ1 ^^Uait jl^UU LijU.1 ^Li-uijJI jj> ^JJ^I jlS IjSji.i^stlJI 
(_pi»J (jr-tC 4 1 11 f iij-ja j^yji Jj i(_5jJaj (J-^G Jj_3tj* SjSrt \\ OJLA (jt-a jS3 f*-3 
jLojJIj (j^-' J >^-3 .CjLtjjjJI V^H "^ tiJUg^ . 4_mj . u ->X I oLIij-aiULi 
i^a ij-->» ' d ^-j - ■■> SJLcLIj I ^'1 ■ ■■ -■■ (jSLoj *L(_ ;j -iiJ^ eLc.^)—!^ jl (jJI j _ r Ja-Ai (j-tiliaJ,l 




(J-Llj i— a j i (i *q ijjlt-ill (jLSLIl jji 4 Ij t a 4-Cj ,.i ilJ ' f Ij •»- ""' 4_jJj_LeaJI SjL-iiVI 
(jJUJLjj . jj* 4Ic.jjjj £ji>>n 3 5 1UI I SLc^hjII <jli t_fl^Lii-Vl tJjjtlil Jiu->UI 

j ■" -^ 1 1 4£j^e_) fj r>>n dt\-^\i 1 1 jfj , ,,11 jpLxi ^j.^ 4£,jjjJI (jjjLJs uy** ^^3 

Cjj-j»jj i y. j) i Ji 1 1 "LCjjj jl J-JLaj LaL4J (JJJ i nSba CjVjL*-*) Lluj jj^lj ^j " " '*'' " 

I aLjJ Jlj) rt til jjjo (jl_ £ *J (j-«J *J-^"' Jd^ l5' tJL?- 1 (j-* 1 '^ •— ^J-^*^ ^ 4 jl) 

f*j_*-i^s ( _ T a i^j-LMj LaS y-L^ j all (j-ulj-J9 JjjU (Jjj r n'sLa O^-lLtj* <jlj jLalc^l 

jLla^.1 iIjuXI ti-i-p- <j^a tfjSLiU 4J1 (j^JJ CjLcjj-JI <_ij^jj JJu^aJ (jal aLil^ Ls 

.4_^aL5 4Jsju fj_iIaJl S_cj_lj jljuLo (jjjLjJa i^j^ <j-c ^ i »j ->JI (j^l^j-j-a^l I Jla 

d ~ . •, JS (JjLail aL>ij jl jLji-L! jj " i '"II ^j 4_j_uj_1J Li (_p=j JiI 4_cj_idU dualjLjoa 
jJajii (jl [SJJ.J '^^ LV 3 (J""^ ^1 J^ ••— ^^Lt^-VI =Lla^.^L« (jSLa_U (j-a 4jLs i^ <j i"il 
4 j ( (i H Li JJ_scjS dL>ijl L$J 4_jUjl»_4 4la-»J (_$l ^yB (jlaji/l d *~j ■ - jjif tj_^_ilil 4*i m 
rj ■^■tl fiLcj_ LdU jl jJLt, dfc.~-\l II 2_ <1 _i_2j) j j i *} "j (_sj_u, j^JLjJLij tJjIU t,t (jKJ.1 (jJJ 
ij^i-T dL>ol (^3 jl (j^Jtll j)L>o"^I |jL4 (^3 (J^JJJ *.j-tiaJI (jL£ I jl La i _ r Lc l-lL»"^.l 
jljLdva (jo V/C d ■ ■ " * I ' '<lK '"■ j 4_<jj jjLS tt .jijii^Lij .4 j If. J-ja 1 t ~ a jU>ijl ^LlLo 

.43jjj ^jut Jla jjiiyt 1 n"l tlJI JuT 4a. Ill I L yuix2ll\ Oljjl (jSj /«Jj dJjV 1 

. Li^l^no 1 jj.ij->.->J (jS^CJ iSj^** ' i — i 'J-i^ ^ u^- ' ** ' ^ .' ^ I lSjJj ' ^ ^ ' LV" (J ^ I JtSLij 

L^jJt ^9>ii 0^ 'I ^ 1 jl-cIj Lt^ij-4 interference Ji.|joit Sj^tLLb oJl^j 
^ ij^yLill cjI^-j-jIaU JjL* ^j V <x\ o^i r>^i Ji-ljL^JI fringes ^j^ 

4_ij^JI jj^i (j^Lj i_flj_i_d «^jjil ^jjI (jl JL^|i,l (j-aj • jijjJaJI (Lc^j-uj j I ' * * 

^ l >jj-iI- l = J>^' uAij'-'-'^ O^-^-j- v^'^ l^ 1 ^j- 1 -:*^ ^rR-i-^ °>aI-1= intei'ference Ji-ljju 1 (*) 
ai^uj.1 ij^jil 4Sju-Jl 5m, jIjjj Lojut constructive e LL Jj-IjojI jjSjj .jJajlpj jj.;.''^ ^ 

Ji.l-Cjl 0^-J l-^-^ 1 ■ I " pl>^j 1 1 j j " n * s-LajJI ^-Jal^-J= ^ [jOj^lj^iil LJrCLa-jJ.1 ^yj-Mj-u Pjjijcj (jJI 

jlj-Li o^J-s-jJ-l <J~>-^\ ^-»Ja sLiill j-filjji ^ ^j-^j-3 BjL^j ^1 5«,,ii]l JZ3 Uju^, destructive UIju* 

lyL I . 'i . n ^oJI djikJIj - i j .^1 1 jji a ,a i .-1 1 jiaLJ.1 ^^ Ji-I jJUl Fringes t-jjta Loi a _.< ^.mc_.t ij 
(PJI L-LJaJl (jl^jl ^ a /ii .-11 jjaLal (j-a 31 .monochromatic j^ ^jU-I frJ ^U Jilju 

. [jLiijj-U] ( _Pi_lj^I f_jjJaJI Ji-lju Jk^ 




ojua j-jj-a £*> L^-mLu.a ij] .V/c Ijl^w Z \y i^ fl Su^SLII ^1 3 j_,.iitLj 4_uUJl 
^jjj I o^Jj . ^o^j Uj c^Ijj j^t£ (interferometer jJu-flj^^l) Ji*l j^il 

lA-°'J '(J-^-' 1 ^ "'' (j^L-Lia ^'j-^IJ aju i .-*>", j^^ '(_t^JJ*° -LVJ-H ^-^J^ 'U J ' "'y ^ 
[La jjniii'i j^c, tlocjJI i^j-*J tLttlfhrt", (^1 jlSLfl^l (j-a 1^^ ._a. .^ClJ. l-JLA aJj 

Jlj—i^jJL^ £j^_^ mjjUJ^I f L> , UVT f UJI Ji .4_^L1LI J. ,,,11 JSj 
jJ$\ £>jij (jt j^w (Jj> . a , .. rt' j^/l jjja JsMJai.. juiLaj jJLo jjn.ii"; G. Fitzgerald 

^Ljiil JS-ail S .-,. .-V", ,.,11 4oJj )L t,| jL-uIt yjL* .iuUI iLji^Vl (<!■*->- jjl (jJI Li».tj 
J^ji-j jj^aJLu t_a^jj JlILls. T_^-p JfLi 4JLU-IU d£ >>Ji ^-uLj Ci.>o ^J.i"<j ._9jjj/ ^j Li t 1,1 
3_S^j>J1 sL^jI (jLS I jj J^£*3 X-» JljiaJI (_-j-i^J idJjJo i?L*jt jjjs (Jj>j^j uy^ o"Lj-*i' 

5 1 1,^1 ,i *. SjjJaj *-xi-.lj >4j *H. Lorentz ^j-iujji^J ll'jj_1a ^jjjj_^ll ^Lj ji.l L^i 
aLui^-Vl J£ jjk LaLw JiLLj) JjUll uilmU 1 ^ --Ui,i_V" 41 djjU.1 pLj-iiVl ^ 

■^J- 3 " c^ J-^b t3^" Ut^J '^Ij^JI (J^-l--> ^DJ^' ^>*^' lt^ Ji*-*t Ljj ^'^" Uj^f 
£j j jj mi 11 t j-ii!JJj^J 5 rl j m ^yi jJ^Lj LaaJl^I j1j_ijL1JI (jtJut il-n'.ji .oLiLi-JI 

.^^Vl LliL-tfLtAJ 4j 4j-3L>JI LliL^LtaJI L*jfcyi (jjlijj ^ n t 1 11 L-a,j i^hj (jJj 4-i. M i il L 

Ju£. 4jiUS^Jl jl Jf^LiJI (j^alflj iLi j^jb jjjVLj -iiiilll -i£j_jJ1 {jt ^Ijj^I ,jja 
d « j i W («ij n u ^^ _jjfti L4Jl CjI i^lrt'ill gJJb I "''■> {jl (JO_l!LJjI ^^ t JjIj-l>^) ^ jfl 



^J 



(_yJ] Lnjlj JiJ-lLj 4jjJ_io <- 7 US*- (_J3 l^l.gj^j <_ :r jJl <lcLui_JI L_1J Ll£^ ■ 4j-^ J eJ (_gjj| 

i4JLcl_LdUj (jLa\JI (j-uj_ijj - d . ..I ^^i (jlSJu (j a. i aj lI^-v^LII I J A .(* Ka CjMJ 

Ju£. 4JLul JlJvI^jJI CjjL>JI (JjijjLS_4 JjjLLsjJ jjl tSj$J 'Ml (j-C (J""^ (j^ '4-jjIS 
4_^j ijjiLajs (jLaj Vj JjlU J> (jlSLa 4_«J jjjuJ t^j-J^i 3jLj_*j . (jt ki -^MJ.1 <jjJ-A 
Q^ N ^ ' (LdJjJs . lLi^-j-UJ 4_a^J- ^ic JLajJtJ Ci^jJIj 4J3L<jiaU ^jjujL^a ■ U^'a 

J^ jLc^jjj jljJLa jo f V. " L^Ji j^ -^ * *» lLijJjJ (jiijjl—iUI jLitjV (j j ill" ->Jt,l 

. LLi frh -O^jJlj D^-^W a_3l*ill 3j1j nH aI£^-! J^L£ 5 ;.■ j.<>^j ajjLill 



LilJj j^-i!l Cj^j-S-o (jLi i_alj^cVI (j^i Jo V (j£J .aLjJ LjjJjjj jflJLtlJ LLTia-i J^ ■ *■" 
(j ^-1 *>r ii 1 1 *_iiaajs CjLSjl>JI J£ Lu£ (jjii <_pJl <UL>Jt »i i "ii nL i4jLLjJaJI »_4 3^-" * 
.fjijJ^JI Juuf (jjj 4^jJU) CjVLkJI ji£l ^ lUIjj) »^sJl 3-tj_uij 4^jl_La 4iiiaJ 
t'Uujj^aj 4_5jjJaJ il^S'q jjSJ 1 4 j 1 S 1 1 1 Ujjjj aLa! Lwlj (j^ljLa (jUsjJIj [jliXI [j] 
5- j.,i^b^JI 4_c.Lx_j^iJI j-4 4j J[j3jII J.-l-wjJI ( a t/^yl\ (jl J-^>o ^jJ.1 j-i-T ^Ij 

■"-■-'^ -5 j j .-."II f. iJJ s^j:i s_« .4_uJull Luj_l>- LJ>-j_£ jl i— ajl i^il Ijl (jr-^* : ^-d>^-?^' 

^^jj 4j<uL3 »"-^' ^jiJ ij^jjjJL^. (J j -a Ji J 4_J_jJ j^J^J (j' C^ baLiJ 4_3j-jJ,I ^Jj-kj 

. 4 n *f^ bj 4jjjj^s (rl^ rtjjiia-Lo al ijJJJ V 4-lj i^)*a) I j""* tj '^» AjjbLLa (j-1^ 

CxiLS ^pJI i L yuJj^l J^W CjJJJ-S La Ijil 4_jJLSLjj1j IjK^I OJ-j _l2J ^LjJ aLc 

(_^ JHJ-JJ l^L-" l>' JtxisljJl jj-4 (jL^J • ISL-aLbjJI ^ic I j S j j U ~ (j-a Jj tj^ic. J(1 
(j-a (jL? (>-Jl CjIJ r-^Lust Jj>-I (j-aj .oJlJJl a II dj^jiajJi »_^ ^jii 1" V l£j_dLjjjJI 
1 j j A '^jj AjijjJI 4^UsaJlj lLJj aI' I 4_iaS jc j_ijjjJI 4jjjJs 4jl^>.|j^o ^jjjaiaJI 
Cj"i/.sL*ji 4jb^ SjLij i^JJj '^^ (j-« ^b : iJXjkj .l^jjselil aLu^-^M "dicj^u] (j^iJIj 
I n m->. lUn'q LtajT-1 a L^^Lji.! 4jwJ-UIj SjbJi^J! CjJjLlit (_uilicj ti^tJ t^Jj-u 



S33#fi 



Lo jj6 4iJJj| 4_^j (_j' r - 1 J-Aa . ^i^'l df j , ., .^a ^j^- — All ■n_x23a J a OLc> mil - ijXoj 

^1 il-iS q (_^)-»J dJaLla dJLLA 1 1 J-jj>- l_9jj_*jj jjfc La_£j '(3^ r^^i LJ*~ ''''. i *-L"-3 

.E = mc 2 SjjjJJI 4jjL.II LaL1 h.U." ,5±iSJI 
oljlll j^ cjLjj^jj.jiMj oLJajj_>_J! JajjJi (_ T i!1 4-SLLiJl ''•■j-*- :4jjj_l!I 1 1 *j ^ * 1 1 l^Js 

1j-A tjjjJ JUJI 4_*j_iiaj .^LiilJ ULaj JjL9 4jlU1 Sl&JI ^ (_^aJaLa ^ (jJait_«jJ 
l_£l (j^- • JLjjJLIj JjjJll (_£jj l-3j ui'q lii^M <nit| 4jjh*lt J-ljs>_jJI ^ ^. -*"tt JljjLIJI jj* 
CjLjjjVI [jJS 4-l^j^.AjO CjjuIjLi iI_La La oIj-JJLjJI aJ-4 (ji^ "cJ jj) JjLtJ <jJ JL*. 



/*" K ,*:. j d_j i , nil I 4jj tVi 1 1 f-.jil ^- ,7-1 ;tJJl lLLLi Jf> ^jjs (O-tjJI (_ylc 

1 <i ij-rw 4_jj_uii! I 5-j^ Uwl 1 Jjj jl->" 4_ljLl5 cUSLJU-a : J*. j-J-JLi lM 'jP ^ ij* "' ' A jj r 
4_j_rjL>JI 4_l)JiiJ (L*_^fc- 4-1S mi a j ■ ^ ^ 'v. : /> . . f ry. k. -^\t II Ju>-| ■=> ^ j ■ ■■ /laxl 

. jjjlj»JI jUo^l Jib 4-»j>U (jjaoU SJJaliUI 

•Lrli*^ u^'i Miijl Ij^JiJ ^ya <^1 L^LLai.1 (jLa^Jlj {jlill (j^« 4jr ii'i Jljj V 
^jjt^^^La (j-lt -li *3 ^ ' *'"' a i4jj-lai!l L^LaJtJtj-ujt t^jJl (J^^HJ^ iZi^r^J^J Lai 

[jilj . ^jj, Lir 1 f-jLujJ ^)JJ (j^ l^T lijjlj 4-C.JJJlJ I 0^ lKj,l j_yj( 4 J I n?TL) {j\Sj^K~LI 

i L^J 3jjj^> iVi i aj| ^3 i/pajJ J 'f- IS_ujLLiJu1 ^jLl-4 jl ~- ■'-""'* jr) "VI LLr'j i"i 

ojj-i^lu JijLL>ij jtSlaJI ^3 (j ^ '^ .jjlSUIj (jLajJI ( _ T i£i .1-^ 2 *1 aj_L£a2_S_a '~* ■ - _■! 

tiJj-aejj foLuiLj_flJI <tli-b ^j^o ^ j "■ *- " (_J| jl] (jr «-»^_a ^Lku ^1 ^^3 ' J ■ ■■ ■" ■ 

ur a r.iiJ 4-Ll«U dj<-wjj,l 4ot^>^l dJija - jIUll ^jLSJLl (^j 4 nnilb 4ljL> ^^^^uJ 

jj ^ ^11 j jl_.1l A Ij_l-o L^_iic. j ; U -j ^1 3 ^tx'.SJI |_^V 4 jljlLVll 5 ^U'iSJI 

^ tiJjoejj JJkj oj^ ^1 <Lii jjjp V (^jJI jtt-Lji^JI Jjl JjLSJI Ij-J.1 (_f I 'LyjIjJI 

f*1 - 

. * "IA1 aUJ! "L i^'ijJIh <jL£ >UjuJ= j? juu .a^jjcJJ JjVI (JjjjJ OjJLs iiij Liiji ijj,l IJ_a ~-3jju (*) 

*J Lo f-_i ~... j ij- jjS d nm"r'rl.l <^JJ-JI jl (J3SL0JI t j-o 4jjJLs- ^Jt Jli. 1 lj'jLo (" ' " > J^" (j' (J-^ ij- 111 -^ 
ajLlS )Jf JB 1_l_j_t,l 'JL* ij j-n i >< J j-C J-J-C Jl5 I m i"^l jL^j ,4_lILj. jjq j j »" 3_i_>-jL>- 3j_S 4-J* j3p 

. [jL<L>_^m] Bi^L'i t_iLxj!Lut Ijujo <icLJ= ^^ O-^^ 'uT>»- J JS-ij -0^-*^ J-^=J O^ 1 "^ "^ O^J ("^ "t^J^ 



Kj.aLljJLlJ SjljJlj>JI 5_c.Lj_l^I Cjjliejl 4, aUj^l ojjfc Jj_o ^ oaJLa 4j! dilj 
jlSji <-i! LxA Julj aJ aj ( _ ? i>- i I Jl£LAj , (Jt~i'"it ij I I fl ' '-- > "' ^ I (_jJ 1 <Lkajj-u--J I 5jj i^II 
4 j i >->! I d ^U i\l t iLilu <Uj_a_ « ^rU-t.l iJj- 1 *" -*— «Js 4 ( 3i-«a- a O^j X? J) lUa 
J_JJljjl £-jj_^>. Jj oJ 4 A I j ■>■. 5.1 LcJ (jr-^J -3jJL_ie_ja 4 j r^>L>. ^Li! j L^jLl^jJ 

3i<«U 4 j,« -v.jj.1 a „ k'.Vi J ^\__ LJ1 ^ lrl -^. ^ «jj Jj_2JI t>SL<u iG. Orwell 
(jLlj 4-uLoJ [jj^jjj jL>- -uU Sji'al'-.-il 5_ujL>JLi L 3l , " i '"''' i| l£>*-^" SK.vll Uf 

jJiSl 3 ij« .^11 j)JuSi CLjIj dUJL^j . *■ * J_*j <jjs tgla.^ (jjijLoj 4jllL>- ^£3^ A?"^ 
(jLj 4jjIjJ_l3 Sj^Lks (_£2f 7t-^-uuJ 2 uA^ tSwUJ^Jl 4jj j mill 4jjJia.it I (^^3 3jj taj* 
4jjdl 4jjj (jl L pa^"iiiit : jjlj 1 nt I tcL [.LA L±a . to-Ltajl 4x.j^^u (JJ-^J 4x.j-uiJ j i"ii"ri"i 
— ^j-'t ■"'• M d ^ "J.' *jl-U (j-* 4 i j t o 4 1j5 i_3JL9 *^ ILa — La ^_jjL>. j_jjLjJ \ 
CjX^^-A (jjfl 4->.jps ^AiLo t J.% 1 (j_« , ^ Jj^IjlJLI Cj tcT<j t 1 4Jjl1I (jl -U-yM a sU^.^ 

(jj (jJj-J-I ^ k- -»^.M ^ (jl ^Lj-Jj [j^JU 4j2 tM-£ « U S 1 1 j S4JaJI pJ_SjJ 4 ,n ,<?,! 

dl ,^» •>. ^ < lilljj t <tijJI 3,' '"J Jji.<-U UJW <— Sj— " Jj^' (jr^l ^ ' "■ 'tt ' 4_Sj_^>. 

I Jl4 >iij h K-itj <4_xL>-1.i ol i>> ^t-il? j,Wfi< ^jJb ,Jyi i^j-jj j j . iaf ^3 Cj-iLS" L*5^ 
La SJsjJI 4^>-g l. J-* i-J 1 -^ 'J iI-j-'H Ltuoaju La j-llJ /JjJ' 4JVjjJ,1 CJU ■' ■ ■ • "I I 
. 11H ^UJI ^^. \<\)\ aljjl ^1 JrCi^iji <LJ3 JIItlLj u9>^ 
(ji 'Ij ^ 4—C.Lj t^i J _i tj (jl t LoLqj J/LflJj— y^-a (jJIJ ^ ^-^'jd O' ^ '-V ^ 

I j^' a (jS^oJ ^ i ^h l - i W L ^ 4jjjaj i /1 mi"j^_i ^jlj 1 Ij_cj-o 4-4.3 pj I m "i.l I Qj^ V aLIsj 

j ."."ill ^_ii 'tSLtu ,Ji)LijJI 5_ojL»- jjl LajLij! rfjLi!^ 4_jj r^Luij 0J3J-J utLjI La JlJlI ^LS i^il^J] ^^3 (^+) 

. [i^Jjil| ljji-1 >Jjf JlIS ^^,111 \ /hj \ ,';,-,' L | ^ Jljjjl Ui .(-IjjJI ^Ji 

^.^-.(ajj arbitrary ^-lU .^rll U1;U i ". ml ^i .^^J j:; 1 .:" ^'" a ; j---- 1 ' 1 "iJ> J^-^ (+*) 

. IjUipil] random :_ja 




n_i|a_lf A-* m la 

j_}_i J_L_ (_£l L4J (J-uj-J ^J— 1 L4JJ lur jl JJI jj_ua_oJI ^j_ JM_»- ,jja < <i.miS*"j 
a, I i«_»Jj-a i_. _jj (j— »- L—^la-i (^ Lij-jicj Li-lf ^j^- '-J^ d .' ^ J ^ "** _>J^ I (j ft 1 j 

LiJjJu _? LoAjI jjSUj ,_jLcj__JI ,^_ jL^>JI j j i "II /£_>. jLJ-JI L#j j t mm 

ijj—^l (j*J>» ;_ T J-'I i^" 1 mi r_l 1 ■k*"'-Nj '(j*^J • ^- J dJ-— *^J^*-4 -A-— — — a (jJS Lft^j-pLj 
jj » jTi 1 1 ijLS Ijl Lo Jj— m tjl fjji} 4__-uiJL) LoLaJ (J 1 Tir, Ti .i a U ^^yi t Jj-t-a-jO (Ji-lj 

ijjLa. <*^-— > ^1 jl uli 1 i^ill fjl i_J ^jJ] i t ->Jj (j jj_.i_ t cj j^qj i_^JJI (jjjJL 

Jl 
LJlJ-* 0-*3 i.-L<-i^i,1I (Ji»*l-i — jL-uLi— J^*J (<*J • L— — I fl ( j r j-ajfc-^a ^j a) t 4 j nj <i *fc- 

L—Oj-C (jLijI (jj ' ^ ■ ■ ■ ■ ■ I I JjkJ (jl ^ySLa-lJi . (Jlj ■rill TJ-b I f fS f\ 1 t 4_»-J_W ^h iJi 

J« fill Jj JJ_>o (^^—II) 4j j,j____] I 4-l"_JI ^jL—jj «LJ] : Jjl._ILi jjJj-j-i 4^3-'^ 

.(c*>»^" J_JI __. aiALUI v 1 ^' s ^ JJL9 ^ c^ 1 ) ^ i ^ J ' ^J (fJ 1 '"" 11 

u i >j-» f L_j ,__S ISLi_<jLLjjJI (j^_1j_i 4__l j i/i SjLcl Jy^j-k J-— . IjlSL&a 
(jrt-J^9_S L_Jl_"*_jj j? Cr i_j_b Sj5_i^3 |J| pj ^ Ti (jl (j^-*i ^r^— ^ l£jl J ~ ^ 
,4 n 1 iiL>- 4J^>-^La ^»<" ,~.1 .1 ^ iaj l^lui j^S -m£»j-i-— Jl jU_Vl ( _ ? _ ISjjjLLiJlII 
l j J a j_j1 _JI J^jj—oJI <L_ Jl _J-lj-> (C JJI jj-il ill <>l 50*^1 4_A.il.rJ. a ( ji>-— ' (j- 41 

J^_L_JJ — *3j-til 3jJj <3 j— > . —Ll^LLjiJI jJI ^jLojJlj (j_L*LI 4jj-i-j-iiil I (_y_uL__>JI 
(jLojJI 4jjJJA <Lij|j3 (JdL^ —^ LJ jC -J^-' yr^J- 4 r^LI^- 1 _r3 VijjoLLljLlI (j-uljja 

. =.L__j| I ju* JIa ^ ^jjj L_i 
, Ll_ L_ «l_>^_j (ji ^>S-*u i.t-j T>-j LaLaj iUlj 1 11 j ^" mi ijT <jvjJii l5jJI J— UI 

4j^_^_lII julj ^.i /m'i (j V ^ liS" 4i*.jw— 4ju^__ <£j_fij JjJo »jl J_ 4-ij-J — jT <__4> 
tjtjjjjl jjJt^s ^lf Li__3^a O^J (*J La J LlJjjitJ pj I 1 11 "1 II j_*J I*! ij-^- .4. 



' ' " ' 



jjSLSj .SjjL—JI 4j3_JJLI 3j_JI (jj^Ji (jl jju_ a 4jjjj_i_flJI <G^_ jjj <*"<jl'*- (LaLaj 
4__3_Ll >_La _ ' ^ •>" rt . U> , ,1 a d )y> , „lj 1 ^j.u.0. 1 Ll_^ ScjJ_%j L_a _li ^-ds IjoS JjS 
5 Ju^a L,T-T_a c_ij^a.j l_ij__s ^J^ ^j-a 4-C.^ mil C_91.iLa3 . ojljjJI _1_ (__3 djj_!jJl 
J— — Lijj 1 i*i g tj 1 jj| vi^Vl_i (jiL^JV )> i>icej V Sj___i! (jLia ij_a_]l ' /i .>■»*! ( _ T ic 

j^. 4j^_j|jJ| 4___ii,i _aj-Jtwa (j-"-— 1 Llcj lJ^^ . jta."— I I .1 1 .* 1 1 3jjLJe_o 4_a_j_i 
J^Jo ^Jj C ^j_>-VI ajj 3jL_>.|aJI i_Liul f Oj -i.t 1 fi J j__l in ni 3jL__ *,._bj (_JJjjJq 
Ij^J Lj uj_j . j UI , „ ^ It cUjIojo i_jJL>-j <— W) — ^ _|S jjs 5^JL1 aAJb 4^lj__Jl ■ t-» j -s- 1 I 
I ?i 1^ I Jjla_! 1 l^ij^ll rJJo 4jjI_5xj _~j ■ . -i *'l jjiLa-Sj^L! j— >L_J,I »..r,^> Trr ~ m 



l^-i**i>S 



eLcJuo IjLfcj . 1 U j -w 1, 1 ( _ :r i£. JaLaj (jl jjj <Uijjjj d_<i ±3 (ji^-J d i ^ i 11 ^la^ 1 iii n* 

. Lj-Ja! julj xj LulSLa : 4 ,^^ Ml 

, 4jJL_il£| jj jj Ju«J ^J pjl <n~i a ^^i^-jjJ ,*LLiJ j^ jKil 3 iri.l ii» i I JkS-Aj 

jLSLo ^o JjoLtii jn^«- 5j i ii j a 4jL>-^I o3^j ^-LJifiUI o^lil j-^ri *-^ <j^j 

x-lajjJ' - j-.Ul Ui <4_j_». ■> '" ' ■■ ' ji (SjiJLj (^gj"i ■ »tl *■ U r nil ^LILa (j_)L3 . jLo2l (_jjLtl 

jjJtaLLij *u>. ■» U,,, (_ylfi Lp^i (jjjJi jiijjf! 4_uLiiIl cjUjIsJI (Jj^j ijl 0^-*^ -jj^WMi 

Jjfcl 4 j <n i^lJ Ljo ^-ij i'( I o j rt "i i n 1 LWio) (jOiiiL) jj^j j^a«o j 1^1 *i\ ^ i ■ ■■" jl ^^ifi 
t _ =r L; (jrt"Uiii JjVj liai- j "■'^l Sj^l JJl (jJJ ^ykL.LuuJ [fl-ujH ^ ' jjjjJ.Ij-l^J I CjLj^Ij^I 

ylii" L7 ic (j " .-LJLi V LgJI djJjjJLiil LuLiLa ^_)-£ <— 2j_uj La jLc^_u . ((_>*3j^l -g In.., 
V ( _ >J iLLiiJI 4 l->- tt Ui» j! 3^SJ1 7iiajjj (jjlc. dJiLI LjIjJ frj) a -T a jj^ ^J jlal 

^^Aj jjJJlLc. (jlSLa j^ 4-X.^-u3J-jO (jjilsLlajJI 4 i -»■ (j I t_tA jjSLJ 'iJ-jLi L_JJJ 

^ L<t-^ 1 1'iii Mil's! jJ IliLa jSJj daiii! Lfl^- 4Jl ^Jl-JSI jLSLa jjtj ^jLjuVI 

liUIaj'rtrrri J^S SLjJ_iIa) (jjiJ jLiuVl ^MjJI LuLSla |jt j4jjmiiII1 SjljjJI 5JL>. 

S^jJI Ijm, J5 ^1 (jj/jjlSL LuL^cJj Lialji*.! 



^UVl (JUJI jujj .ajjjj'^I 4jjjL»U (jijUJl JisJI 1 j ; ^ I ,:-.jij .UoUjij IgKinj ^jVl (a**J 

, [jUj-^iiil joiiji l jla ^v^^jjj ^4 F.R. Helmert oj^iiiA 

d ... \ -^Hj ^ . ,, . ^ ,-^T[ j ^ t j^.-^VI^ jljLi^ll ij^iaj L&li io_LiJLi: 4_Lt-jLjj wj^?ljt-* ^i SjjLjl ^baL^i* 1 ^ 




tjj-Lj (_3 I t ifl I, fl.J ■!,<>„>. WjijLLJ jl t-J^J jLaj-Iu d i ■-■ " -«- 1 1 . - 1 1 j 1 . " r V 1 i^JIjj 

LJLS-a 6 t _ y JaJI I J-A ji i ~r r I j ^ -oj . jLCojJI : jL*-j| <L*jj' ^j Jj_ilj5 ^jj_na 

j^l 1^'ifLj/i o^y .^LjJjAJI jh-Jl^S r; U\ ^sU ijiJLiJI 5 j. -vj 11 aUMI ^j 

Lj I In mi j— i-l jji ojj ~r"i q JjHali l-i-£>J '(jt^^S-^ l£ J I j "i >■ I (_, » >j— *» aUsj (j^ 
4_j «,->-jJJ fi h 1 11 (J-Jaiat ^IjJ! jj . ■--» ^Tl IJl-ljO JLjlj «J d . ij'ij j 'i It 4_*_3^_5J1 

3i_ iU « -*-->l ^T| ■« . ,. 'w.ll '(I'M l" M ] ' ■ I " 4Jjl_LL3 j-tj i) 1 T I j 2(1 J-^3 '*! J-iJLiJl 

^jjlJJI j j ■ " * t ■ jjj^i aIjLoj j"j j ' j-lc .jal"r.tl 3^£J MjJu Jl^>i_i (jl (jr iijj 

(jl ^jjftj jl iSjJJ jj£. CjJJ->J1 LljaJU JlJU a13 iJ^Lj-jJI J-JjLj jiii/i "n JuJL>Jt 
id" ...,1'iA Li5 >_c I _il '.Job jlj^*"-] j-J^-'J « (jjlSLijJI '~" ' - ■■ ' ^J ' **■ ij* • »"■ « ' "" ■ " ' 
4_jjIiL>Ji 4_jjJij ^J i ■»- ■" Jj >j I , i j i n . d-i I i t 1 1 jjij i") j^jJJ I_4ijjJlj LlLj_>iJ (-iil 

jH <1jSJI (3i>-l3 (j£- jlSLa^JI frLL=tj| dg « "'j ' '"i j ^ i_sL_iji_j_?I ^1 5 ^j , ...~\\ 
So^jUji ^V Ll^ ( j£Jj . L^jlaj (jUI (4ILL1JI (jj^S/L 

3 '^ « " oJl Jul jjis j«iJ I 4 1 *U>ij — ^!* 4 .j_r^ljjj| ^jfcULI jS/ (iitSjJ! 

*L_j_3 7t-^«J (^JJI *1 n. .i'l (JlifljJI (^ t 4-il ^ *rll ijS Tc-^lJj J-4j . ^jK-jJ L j— i_Ai! 
ja-iJI /-} j '"■"^ > ~^- Ij^Likj .4jL*jLj (jia-i jLj ^f ~ -"■ 'jl «L*J^I (^JlJI iC1i>jJllj4 
\jJt (_y^J - LJA L* 1 (j " t -^>Jg> (tuiMJLI j-a (J-*yJj '"j J J '"'^ L,"~ "' 'J ^Jjl— ■— « 
«JLc ^jlfVI ^m j_ ;r l£. Jul; 4j| . ^jrO -i^i nt J[ j ie-i ^ t » " **- 3 'J- j0 *-*J JJLuaJI 
I^^^ljS" (J^laj 2j ^jLiil j^JJ (iLj-i^ (oJLc. f-f^-rZi (J^ JjJ ^-* I gin nJlil u>iLjj 
j] ^_ 1 J jU r>l Jjj /oJt . LAI J>Ld_lj < JrjS 1_1_lj>- lJjju (_7^l '" ' "It >Jl)LlLi 11 -^-l 1 
(j^^*- 1" (jl jl j,^-" 1 i*t-L J uJLL^jl (j^e^o frLj^^all j_p«o jl J*J>J l.*^ "' '"•' '.' ' - 1 J 1 m II » 
(j In jl vt-L^\ aJI j-aj <((4JLa j_ii| ^ . .1. i j jll Liuu j * '"Vj P J 3"" Ur^ J -1 ' " ' 
. oj_i 1^ r L-C j_n->- lj_> Li JJ jJ I * '"'J . ^* ' J "*vl" ^J| j j "■* LiA (( t 



■iis 



d-jj^-ua >£jLaJ (jjo I 't^ A »~ (j) 4_^jl_JI S v_i_i_uaJl 4-^aj i^ _a VI a, i qj tij-^VIj 
^ «_iiaj jjLl j-ALtaUl * jk~ -'J (JjJI III lIv "^ >S_LjJi-^tit 4j J ' '"il l 4jjiall| 
i_3j_uj I ' >•> ' T_j T4_ui_flj (J-lLjjiaJ 2 4 i i^i "j j ■*■- JjLS <4JI i"i |i La <J1j1 .ijJS uiu 

jjjix Itla JsVI (jic j| .SjIjlJI Jj"-.'^ JlLa 2«jjUll ^ cjljjJI l!iJl>-j .CjIjJJJ 
^^jJI tifLLiJl (jji ^jVl jry!>L_Ltl tillj jjL*_jj (jVI Li£.jij -0.5^-" -^^W" ^-^ **-*-"" 

SjLLj ljjJ/I «_a — ^j i-| S>_J1J — loj jj l_)« . I i a iLkUtJIj rttie-UI 1 3 J — 9 (JSLuiJ 

j^w4 'LlJjj niHiljjJI j£, 4_i_uejJI Sj£LflJ( L/aL*J tiljJu tljU* j-" ^ti-t 4_kl i_3^ju 2 

'" ' j <\ I" ,j ' ^j " i ' > p-La- 3 Pi t iM (j . 1 c < ^ .^ I j ■<* (J*-oj ijl > ' I t <i 1 V jj-AjJl cjLjjj 

IJlA jjL^JiJ LliiJ t jiJ .*■ -* I Jul I a I ,„;\ jjj 4j^iiiJ| tiilll 4_Jjt J-jLIu lj^wjJe_iJ 
jl t_JL>JLI A < '"'" Lgj) ;lZj)LSLo ^>tji -.I 1 " 4jjj_,j, S^j^j (jj-iiiU j j r ^ fill (J-t-QLi!l 

l j\jJ j-utC (j-aUlJI (jj-o-ll (jS :SjIj^1 (Lib L« ^^j-iir LlA Uk l>^J '*^J ^J ^^ ^Jlj^ jj 

iai-L^JLe ^jljj ^ ^j£La oljLLtl t^L£ Ijj <d\ D. Bernoulli erUjJjj JLub 



.,jij3 itjiiij ^j -j .jo j I j^j-— ^ JJI jjJLJjJJI MocllOS ^jjjljj^a Jl SjJJt 3 j ^i= JLJJ ^^-^^jja ^jl^JL^ 
_4^1U.I_j ■. SjjJI.. ji 1^-tiS ijj^L^i^fl 4_u j >jJI aj! ,u -^11 'i ; , ..^ "q i a ^LaIc JjJ^ .|J_>-i-l 3-:l- :, ■^ 0- G 



wwsll 



*JLc l^.tj->-V L7 j}\ 4_<^>JI udJj JjUj <3gj 1 ~i in 1,1 4-£j-^>JI (Jjs La fjli 4 i\ilj 

>_ t^>. j^»-j <^» j - * h - i j^-^l J!i^>- {|y L&jjbLiiu #La SjJ=ls jjJs tjljjj cjjjjjj oLiiJI 

llILuijJ ^Li-j jjjjJIj ( ^ i^i ""Cj aj J« All i LxjLS 4_lSjJ,Ij 5U^ , ,, .t| aLui^-V 
^1 i..-»-Vl {y> y^jS L^b ^.'lIum a-uLt-a-jS:!! u)Ll a-dl tjl Gay-Lussac 

(jj9 Ju>-!j p^J (jjS <LdJJ_j5 4 t->j HI l\\ aLlu-S.^! (j( ^J^IjJL^U 1 Jjb J J ■ ■' *"' (j^-4JJ 

IjS-4 .dlljj 3_L-C ^jj3 CiK mi CjLjJJ-^. (j-o 4_iIJ_<3 d ■ *^j 1 1 »l ,., ^V|j iOljjJI 

L&jjljj ^jl t_3jl_tiajj jLilj ijGj« 4.LSJ « ( _ r Lsj (Ji-ij ■ 1 - "I ■ ■■) SiSLaJI '" *"'>' 

1 f, r,-i 4jjJl!I 4j^IajJI jjjjaLLii Jl^-J .oAjllc 4-ajL3-ja ' J^j *"■ jf (^^.Lo-jS 1 __^3jLc 
pL-L<ti£lil j-&\jla fjji JjJulII Cj I j-u-uJUh /<U t LT jL>j_^£31 JJjelJI ("/jljja i_3 Liil^Li 
i*m til (j^Jj iCjL!aj -t 11 ^jJLuJI i.^ nSjlJ) Jn i*ii j|j 1 j ^"'J sLttlaJ) |ju -4_j^jJajJl 
Ss> Jill ; jjl ^j "•** ' (J I LijLoj) 4jl31 q J J ■ " ■"'"' !_>^j*j i J» iS » £> ■.,,.11 ^Ci . ,. II ^j^-. ■ 

( *\ 
CjUjjJiSLfVI . ^ « ' ~ > I ''jj "^ t^ I " '"-_■ i ■ '■ i4_jJLuj ^ ' — - ■"■ CjIj Ijl_^ Sj-jJl-uss 

La» ;_,'•_' 4j_ojj^.VLj slLuljjjlJ Jljj V ^JJI > ji .-Ij) atom SjJJI ^>jSj (ji 
,^u jLji (jjjj-ijjJ [j^ '^jI jl^w 5^ < Ctin dJ-4 ojL£ "ScjLjj^ 7\ H ^jjs j^j .^^-11 

jj.J "**' t N ( d ^ ■*■'» ,^£. (jit I 'Lj-JLiaj^ !_, " ^ ,0 J' (1 ^ - ' - ^A' 1 !') jj ■■■ "jt" jj-^ ' "■ _' j J "^ _; J ■ -■ 1 1 (*) 

.[jL^->aiJ (^oA - UA1) j^^lj jjliK'^Ldlj^^Li UTV^LiJI S L>^JI ^ 






aB---ifeA jlj B ! 



.U^ r UJI Ja ^ RayJeigh Jl>\j aJjL^ ^JJ j^L^Ul J^^ ^ 
^j6 Jj -- ~ ■ ..* 4_j_al_±!l 4_j_3_JI ,^j_>Jl ( a^L_i_M ^a oLijj^JI aU ■■■Ijj j-- ^-M 

jjSj u^-^J '^> "i tftVl f* "' j ' ^ ^ ^ 1 ' ^ij I ^jjHiej j^^_>JI L-a^LiJt (_yi3 (_>jj. 



ii n nil 



4 '^i a)\ q\ i _yl~ C • (JJ ILajj^Jlj j i "W.VI 1 j J s ^-&JJ "^i fj fljj ^ ti—ijj-ki\ 4JL>.J 

jjJI LsS-?^' i— S^LjJl 4ijla eLaLj? jj-^J - j '^i-^VI ^aJJu ^ ^ J J ' J " 1 " 9* Aj -> '^jJj* 

■ i>ua- 1 iiC^M jLc. ( jjf» CjLoIj^. 4jJLhj fjjA {j\ tt in'Cbfl oijj JJlC jl hj^vjjJL-i^J! 
5 j. j ■> i r\ LliljjJl (j\ <-j3-lS CAii L*^ ^ t\) OJjH^-^J ^— ,J JI 'L-Jjis JlJUlII I jut 

.j^X\ j>a u^^r 1 ^j^ 111 (jr^ 1 -J^ljJ 4^Kil ^angstrom ^j^iuJuVt Sjl»-j ^j 

i t j ' "*• ' s-LLI CjLujjkj oJjJulII CjLoI J U i^ VI jj£, i mi" ^ij^>JI tfJJb (jl ^HjjIiIjI 

^ajid ->J1 L^jtaij ^^1 4-bl , nt,l JjjutU JjJlJI (^^iil tj-lL^ t-iLj i4j_«SJI L^jI j.i m 



(j? (_,!£. SJljjIjJI os>L*JI 4JJhUj 43jL»JI *jla j^ju L« 3.sLcj Jean Penin 

L-La Ji>i allj iSjjJI 4 t j jk £>c Jj^JJj Juj-Ll (olxaj l_9j_u/ \ ^ 1 1 jiL«JI ^ 

'"■ ti»-^j 1 . 4_a_j_3j 4_jjJlAj3 4-^tj^aI/ (J^ii- jj-/3 iJj^jJU ,ajj_iljJI lJ-LbmJ jjjJ^Jd ^C 
LaJl '"'^ " ^ ■ -' ^- Cjj»1jLo_j . ^ JujJ, I LAj 1 in ia (j-C <J A ^ i (J-Lia_ajj lIiI aj i« -^-11 

(Jjl^t-oj -*jij-3ji3j ^^ > "'„' "* *■ -tULJsljjfcjVl j ■■• ^~ (j I (j^a I j j *i S LjiikJ diljjJI 
L _3 4— tjk-j— o 4 'it- i~i lIii j uSIjjj] Jj_>j aJt J_i_3^aj1 ) 1 . ,■ rt~ll jj| £)J-JJ '~ J 
TOjjjj Jljl \j-&> jjl£j . SjjJI 4liS (J_*je_jj (jjo <-J j ^-oj La j-^^pj i. "' -p- 'Sjj-ll j-^J- si 
i_)lJLj>J 4xjlj^S' 3j-3 BljjJl Jjjj ij^flj ■ OLJjjiSJI L,jiaj_j*j Sljj -Sjjii! (J-3J— « 

^Jl j_J^Vl ^Lk^Jl ^lj_^J( JCLay . I JLA ,>t ^UJI Sj JJJ J>L$X\ JSLiJl ^j 
LaLu 4—*j^l_a 4_<_Li 7"jJ<=J Lo^a iSljjJI (J^>- JJ^- 1 LjLjjj-J^jyij iJ_jJ-»JI JL*j1 

. L<Li^L£Li-dJ iaj^)-»It 5fj>mi jjili-fl 

■ -1 "^ I *-Ja I jJ I (jSJ 9 ' ' J ' ".'J J; " *^ jj) '^~> ij^ 3 4-J Lj : ^jJ, 1 ( fM gj Vxjjj 
3 Jj Jl^. O^ *\ Mi,<i t 3jjJ! TtJjLj 3-J-<-> La ^^Li^Iaj . ^JsLiitJ i'I < incj Ui jjLc^^-u 
j j in ill (^f Ij^-Sjjj ^J^aj >.i d.j jcia ,JjL-3zl (^ TJ^ r*' ' *** (J^ fojcJL-flj 
jj j PiJ^fLs .jjoVI ^ La tjj-jt lJ-4 (jjiJ (jSU iCjIjJlU 4^LuuSJI (j^ajLuaJti! 
!a_lj>- joJjj ^jjfcja jjjji 2JUji J_Loj ipjl in" J jj f JU V BljjJI 4_iJlj>0 ^5-JJI 
(j 1 JJ V j . ^ ' "■ ■ ti LLi. aa J-4S tU L>-^->a i_3 J-Sj p j I 1 n*i 1 1 ^jj •*■ •'■• V 1 pj . .. ^.l I (j I 
j2 i^yaj 1^ >JI **-^-J lt^ 1 - J .! , J— ^^— ^J 'SjjJI oLjji^IlSJI JL>. ^jJb oJ-A 
(J'jiJ * '^ "-JJ Iji^- iliLto 4 "il'i's iSjJJI Ji-lj (JjL* c-j\ ,,.",1 «.j3Li>. ^JUjiJa' 
U^* "O-^ L? - ^ •^-'J^ (_r^l (_j ■ ^1 <i J ' t^ij in i >_j\ ui.> <L<ijj . j I j "i f 1 ol j 4_jj^_^ 

j "if I ^j td^Ug, ijjriini icj_uij LcLvjil l j_3 j) uiJ^l jjioj jjf ju V 4_jJli!l 

Ly lJ1 cL-alX^ll LiiiJ^JU SljiJI i>L>»j| ^^^ 4-£.j__uJl «& J <i -r <ij J jj "1 1 J 4 1 n ii I 

,^UJI t Lj^j<H ^ Jj>i S^Lj- ^ic >iU ^Uc^j ^Lj>-jJ (MTV - 1AV \ J jyjjjj ,-. , ., '.j I {*) 
jjLi ^tilj . LjLc: TV £>j-«ul jL^i i^jj^LLnJI Jla-JJ 3 « Mill jl^il - 1 ■ ■; j f J>i 4j j T - . I <jv _r,'i , \ "\ - A 




jjSJ (Lo LLai>. d_«J jf JL» 1/ . Ijl^i V 2jjJI jLj-U (j I Ju "^ 1 JlA (jr^-J • Lft.vSJa 
-IjJU 2 j L^j I j ji jj^.jijt I (jjj I _jJ3 j-^-1j rtJ Lo . . . aJ Lo . 4 ijtj j I f- 1 In" i ri I Jj- 1 V 

JL3 !MjLoj L» 1 \ j -i a ,J2 i LaLaj jjj, 1 f^-i"i!T (JjUa j ^ (jlsj^flJI I JLA (jS-J aJ 
jpQ *_luJ ^jjl ' ^jt"1' ; LoLoj d /il".-> * 4 K .~.a ■ ^.j i ^ ^- 1 (j ' '" ' " r - JL ^-' S i— Jju>. 
p i n *>■ i^l <J3^i J' J"^"*i * ^3""' ^ n ' ■' "^ UJ J^H}i ^ ^ j o '"J La . ^^_ujI / fi i ir -h 
^5 Jul C- 1 « .1. J I (jjj jl 4laj>.^Lji <j£L*J .aj^L-a ^j-us-i liiLi j-tl jj-i (j-« i-lj-uil 
. r<u-u->Jl ^)l_>-^- '^"J- 1 l? A ' t "' - ■ i<4_a_iia j^l ij«-LiLj»JI ' Jufc (JlLa oj.l ir-*j 

pl^ o -v [O^— nJI ^jjfi j| jJuLU j_a d » Uq -»■ j i^-." I J|t'r S^JfcUaJl 0jui j 1 j " ' '■" 
jjjj fj-l_». (__yiajJifl j^jilL) £-Aj_jJ «J ii_jL>jjJI oLj_4 L^jjlj-^ ^-L-J (j^*- tj>^' 

5_£l U « jjjj ^a c-l « ^.^l < * iU jj 1'iA^f- J l ^_i j ..-iL^jjJI L-g^T 5jlj,.j>tl 
j_ZLtl 5JU-J1 ojui jji I i^ufj .(^-jJU Jjt"' ^1) jj j iu1! SJIjL^din-uj iljjiaj) 

LT|U>"| in< ' rtjUTl L-jl 1 11 >-J Ljjiaj tUSjJiXI ,_^>- lj-£.i Ul"r ml (C^j) jj J jj .! 

:JL*_a L-aL>. ^1 ^jl Lia> LA^jSlilJI jLuiJ tj^-lj -^L>L>^t lix-aLojJI jrtJl^S 

id 1 rM i~a*y djjj^l, Uq-Lc3 J t 1 Vi jj| f.-~s>\\ A .Uiil j ijj 

4JL> ^ li f ^-ij ^(jj-uj j) (jS-cj La ^ ' ^JLj^Lj (jji^Ls J-^_j 1 1 ^ * * aLaJI L;r 3 

-«s — »-AJ I Cj I j j (j 1 ^'--j ~ *<* 1 i ^ a . d |^ mi! I » Jut ( ^ 1 1 ■*■ ~< I « 4_t Jui- » j 1 « 4Xjj>. i) 

LSL*_jo L-i-j JiJ ^ 1 jrylj_iJ LLsj f^3^J j' (j^LttJ L*^ t aLUljL> pi t A^\ j ' <--' "iJ 

1 1 1 11 LHj j . c-i « ,".*>( ^Vpo - •> ^Liiii^s j 1 '"h 11^ l^.if. - *■ ■ * j * j jJj (d_i5L)j^SJI 
^^^1 ^LMj jl J^ij ijiL^t <2ju . jjj^ill £j> fi£ Jfi ^3 4i-n_jJtl isLUJI 

JJjJ L«_W ^->>^JI Ja-ssL>J SJjLjl^ J-^tUl I JL4 ^ric- 5_L»_±ili d_sLLaJI jl 

jj-ujj) n fill i » .i"i 4Jl.-Lrii.il ^W ^J-c jJSj t LilJiLj Cj-iLj /a uiLi fj^/l 1— 3j_±j 

Jjl — ? (jj ^j— Is- i4 — Ul c 11 1 II i_ ILj i _^j-Jki\ I jut (jl Jcu-^LII (j- ^ -S-aJLuij^/l 

L$] *-a J-aL^ (3^l>i j-c (_jiait^j 1.1 ti'q tj^Jjal ilifc^II 4jj 1 j~ Mil J^ m j V 

, 4_ujLlS al ^*ti-».y^ (jS-jSU i(_-uj 

fUJI f L;>^iJI ^J^uSpU. JU.^Ul^Lj-jM.K. Planck (i<\tv - \AoA) ^L^L, Jjl^^uf*) 

ij^iJ ^^-Lwi ^i)^l-i Ili'nljaL, oJ-Vl JJ 3'.. ; ;n iSLkU SjUvji ^I^SJI jijaSJI j "-» ^ 4^Li^£"i' IMA 
^LaJI h j^« il JL_jj1 4 j^j n j^lSJl t\-ij-ijdl ^JajLill 4jjJ^jJ^ r^ *', 1 ^U 3L_jiiJ L^j '"J^ ^- i 2- L - > ~ *J ^ fc J s-lJ-L-k. 

JJlj-j S ■-_.-< - jj, 1 a S j « <n (jjjj 3 li l .... 1 CT -Aj 1 T_.* V JjjtI ^ I ," a ^- , 'j-^ 5. nK j^_aj (**) 

. I uJlJ jJ^ I I II Tt_LJC_LL3 




(ttjjl^SJlS^Qjiili 

j^l^Jl ^Lfcj Ma if-LtxiVL 4 rtl«_"a 4jj_u^ j^ jG <iL>tj ^^ ,*bL«j 
Sjj [^3 cA n il! ^ « '"'I i— i\ _i r j j ... .^1 » ^U' , ,Ti j,_a itLus 3j-V9 *Ja^_jj jl 



lIj^I i^t fl j l_iij>-l ij)Lu^ J^J * '^j . -3j>3j^J L-3lj_iIiJ C-l>iJ J-4JU LlS^juIj 

r*j t 4j^j mQ-L&I (^nJl^aJl J5 ^^iijjju r-J^JJI jl «JaljJlj [4JS-aJll jij-lpJI Jjai ^ 

i _ < j i it J jl^-jjiJ—j^JI 5jj 4_i-i3Li. 4. ti i^i jjj O-O- 1 • Lt-SL^sJ IJljkIj Uajwilf (jljj_jj 

SljJJl Jjp- jjJljJ i_»jl^Jj ji <- i'tj 1 1 In ii '^ jl>Jj jj^pSJI L^J 5j JJt dJLA . L^taLaj 

jiajJiil i t JJ j ^lSjyt jlj-^M jjj J>^ i_T^J ">^ Oj-^J-^ L*^ i (jr J-ljl^| jlj^S j^JS 
dj^Laj 2 jj^'XlVl jlj i^LfcjS Iflrt-ir-lj jj£jy (jjJI lUrt'q ^^.A S ^. e. CjIjIjlo jl J^J 

ij-tilu jj^OVI ^_lLj j-u>-^ * i-^jIjI jlLI oj^i ^i., i^-i? j-j-g- (JLSIjVI la*- Vj pl_ui yt 

. a'j.^t l AlLLaJI j_« f£u\£ •IjjS' t-aJ^j 4JL2 
dJJL JljjJI Ijla j^ 2bL»-)M jt ^flljil ^jL>JH ^LIla^I jLiii-l jSUj ^-^ 

4_SUo ^r^- jlj^j jLoi J\ JS J-^Uj jl J-J "^ I^JlLI SJUjjJ 5±& j-^a O^ 1^1 -le^a |j 

$A iquantunt number ^\j^J\ jjlc u^^j *^jt^ j j^ ^-cj 1^ t^^ (t £li>L 

jl ^yl^- J>J jjL^= i i\it -j « ■ --■ V I j^ I^Ju i-JLUUI CjIjIJujJJ 4JLJ.1 d_aM_C 

3J1J .11 ^jLjiII n j " , , . ^j Jj^^ .,,''J<1I tL^tAJI 11 jjjl (_a]jll 4 1 i'-tj ^ jJI j ^ ■ - " 1 1 4_iijjJI =La_i.^JlJl (*) 
Jjcus-I j j i *" i l l lajfc IjJj-j ijjj^n- U-a^ljj <£^j»Jl {y> ^ * 't vTt ^ T-^W U>^^' L j^"i Lr"' ° S * J "' ' ^^ h ' -^ ^J 

. [ l jLti._pJLl] ' j ■ ^ ^ 1 1 lJ itU tji-L ^jt IJ ^}\ <1 i'hII 4-ij.^t alu* Li^jlJa 1 u « j i j Lo^ p-^jf Lvj j' 
J.LJI Jj^j 3.pL* jjic. J— - ^j-aJb^L^-j * N.H. Bohr{i'\ir - UAo) jjj^ij>ia jlu{**) 

. [ljUi^_>IijL'J Sj jJI al^j . iS_^j a JC>^ j_ya *ju!jJI A^j^rtJ .^jJh.1 tl^^ v* <±1I^jjj>Vu ^Yo >Lc 




plj-iiVI Cjljjjii Li>-V J^J Luj i^jj-lijJl ,>Jlj1> a I jjr'iniljj . Cit-ijU sjjAIL diJMj 
i_3jju La L^jljJpJl oJlA J^-uiJ .^j-Jij.U jll djli ,j£. LoLalj Cut/n jl O^ 4 ^ t^^' 

(^i*il ^jjo jjl£ j_ia .^C- Ji'j ii /<i $~i t j i U ,j^a i{j±j-£& o>#-i 4Ju_*j>J! 4jfc.j."iH t>ju* 

^yi"- ^, ? ■ "' ' ■■"' L^jJ .4-^e_LUJI ^JlA 4_JI j j mi") tiill j»L*JI oUso^b .UVa ■> ^ " m ^jl 
ijjjJo , jijjL>. t_ ii . ~S, i\ *ljj Cjjtjijl JtSj 2Ja^jjJ,l f I i J. j A 1 1 J ( si it\ Bjj^sJ.l a \n"t\\ 
rJijoill eb^^iJI wja^UL UA^V i L3 ^]l SjJiil <L&sJ.I o1/L>J1 ^.LUaAjsl jJf ia. »jjLa 
ill' U9- 1 0^ L^ 'ij^^^iH^'' W \>*j cr^ cH-jjj-SJI 4_ojI-9 CjjIj tjl inlVb .juJjLill 
{jjZt S^iLaJl tiiljj . jil _i mi^I [_yJ| Lg_) {j&j K i J (_pJI d ^ ) j. U II ^ ^ ^ ^ -w. (JjJlju CjJlJoJ 
Lcjj i4^ii Jj_SJ jl fc^iiaj_ujj La L? Jk tSjbJu*. jj j_^j »,tia VJ ^jJI 4_a^JLLI ^bj j all 

5jj *-a 4_*_»-LUI 5_m2JI (jllai jui jIoJl ^JjJuil ^j-^->JI ^t4-->l . A. Sommerfeld 

Laj iJLo^L! ixjJcja juLilt C^ulS nictsJI (JJ-J • IjLjiij jJi^l jjfjj^l CjIjJ jJJ tJl^i.^jJa^JI 
ij-QIJ J^S^ Sjj J^a 5JjJlC ? • ' ■■^~ i—ljLrellU i jJiSl 9 j-Jj! 4J j rt 1 fi a fr 1 1 ^)") 4jj 1^)11 CijaL 
ijajla Cjljjp ^ ^mmULJ-j (JLstA J-Jjlj iMio -l!>IjI i^~)VI jjjs Ij-ui ^pSi jUjtj^Jl {jjj 

L^^LLiJ 4Ja_ua_a j ^ 1 CjIjJJI ( jJi* il *\ 1 A iU daqlaJx. ^J) 2 . ■ ..ill \ 3 tj 1 ^ j TtjLlijl CjjLS 
JLjH Llajlaj (jJl 4-miillj Lol .i_jLllu2I inn ii" JL>-) « U~ , „j ^j '^>>^'l jj^it til ^1 4 niiilL 
1 /1 m 1 -^"i ^jl^ I j|n , Leal jjs u'^-u LcjI J Llilli JjLa i LkjJajij ^j^-»- ,", JS q\S j^lll ^l_injMi 
=UdjSJ SjLiJ ^ I J^t"^ij Lilj U_S .Ls <Lt>-LJ jjji Laj^ii,^ (_^jjJI (— a-Jjiia (J^JL^- (^ CjIjJJI 

(_51j jLi 3_>_alj jJj! i _j-LM-ij^ai I j_cl_iJI (jLS i*jLj3jJI <>JlAi JlijL j ..i (jl ,Jj j °i 
i^Uj. a a ^jlc IjjL J-Sj [jl ■ ■*■ H dAjJjl r<i^J] • Lol "(j* ~^l A ... 1 1 <th ^11 ^LjSjb 

L«jji .A^a^LuoI 2i£j-j 1 3 rc — a o^ O-S^-jfii *3 "—it n«ll r>i ^^ J^jL 1 ^ ^ ^ *j 




^1 3^, i.irlL (jLa. La- j j^j 1 Jjjm^Laj (^>Jj-iJ <_,-)] a ; - ■ '^; t-Ji»- L* ,_u fl IJL4> <jl£ 
«-flJjJ jl jLl"iJ jj;jjl Cj^jJI £)L». Sal ,j-a^\ (j^ Ji-JLLLu liJ^linU (jji-sJl jl^ 
(j I ^C d__>-jjJLs V (j^-Ij • I j-fi> (*^J J ' dUj in^ J—i-C- j»l d U . . * i iVal 4_it_u3 I J 

( *\ - 

i_3j_jiiL) d_j^_> ^^ Jul ^j^JLifcjJ l^jl_£ Jul] -f^J Lfllal i ^iH ^jJI JJlJJ La (^ (JjjU 
jjjutjj J^h-Ii Ijl4 «_Jsj ' ■ ' ^ '" jj | f«^JjJj Sjjj^ i*i nrjl * h ii 1 L j i2l>.Q11 jjjaaJI 
^jj 1 j j_& Lk '.oLoJ^all (j^a |j_jj Lit J <j£L3 .^ ^ Jj i nfl I JlA ^ 3^ 5-LoLa. 

.^jmjUJI ^j £>>^ '-^i?^ -U2L*] ' > -'-~'j tiJJI Xouis de Broglie ^^ ,jj 
l_u>. 4_J] uSj— u a-Js^ *4_j_»Jb i_3j_uj ^^Jl jjjJLi j»j-aj (jl (j-* <— aa — ^=>! o'^J 

JJ^J-S jjlfi d i n ii*l <jlj VI IJLA ^ . Oj.gf. (jjU (JAJ^LjJIj 4jjL>Jl u^ jt£ iLjj-^LoJI 
|_3^_i — Qi jjL^J 4_jjLLVI (J^jIjlLI ^yS fii«J i s Lj j )— : i_iU) (j in r JL_£ fj-_uj — Jji 
4jLaLg^j| (JjLj aJ_oJ L,n^*-J - (_>£> J-lqJJ I d_vj <_yJx. S-J-Sj^.C. V I CjL^SIj-jjjM^IJLj 
^•jl ■ ■' i''' <L-d-J .. I - ua i^jiljj . [ |jjj ,iTu_»Jlj d—uLJiJl jjL^ViJ J_3 ^jAj («J (_, 'i hill 

<4aL. iijj ^jf J j s**i t \j<-m ^j>^dj 5b j ^ .f t Wolfgang Pauli ^JjIj jJLiaJ^ 
• 4jjgll r-a^-u*^ dj_ab- ^yj *L>.^ .^tjU^f Jla ^ i_jL1 Paul Dirac txllj^J 

rtljla^j j ,"; c jtlj^ej /o^jji^ jSj d—sjjl jjJaill i_jLj_jIJ| /ya (Jj-j^JI 1 Jl4i j Itj 
d^ l L l gJ I JlcLujjs ^IS^ (3f^"' 4 ^* - J u * Ur^ 'crl Lj j '-^' Cr^W^Tf^ J^* 1 ^ OJ3-? O - "^ 

^jlc Lulj JJa i^JJI jlL."^ <i ,lu.I jl_h*^ >*j .Erwen Schrodinger^jji^ 

^iii'ai i_^a j^ j_ljj ^ - .i ^ ...ii 5 ^ ,.,i^ ^j TtiLijua-aj anarchism j- ! j u\,„ v itii «i jjj .-j ^n (*) 

51-llni ilJ ^1 idJjJ ^Lj I ■ ~ " -> ^ jj.l .'.ij A^jj -4J i^jil J ""i l^^-i L^j^jjj iljjjl ^ J g J I (jrJ-iiaALLil 

Lo^ 5J_jjJI «_i^ v,jj J '"'»i jj9 Lj^_tj=j^ 1 ■ j^j Ijub ^iL£ ^jJ w ."i > J i ^ h " 1 1 j Jjlj^L j»j-2il =Lji£Lj~ 

. [ l jLti._pi.lj ^JjJJ U1 , .. ^L)| J , ^hS)U .^jj^jjIa^iJl ^ j rr JLij i_dJjJ .JjLol jjjlj dlLxilj jjj itxisj^i 
iSj^-'y \.}3^ <zA^*.$js Ljajl OO^ji ,jJ,J^ SjiLtJI i_i>>Jl ■••■; ^^ ' ^jl\ JjJlaJl iJJj jl i_3jjjJU jj^J (**) 
^Js^jjJj "i/ I juk ji Jjj .S-JL^^-uJl l^'i'm ■>• (jrJJl ^Jj_J-jJI =Lj>->il ■iLt Jj-° <Jjl .n'.llj 4_^-AjJI jL-iiij^J 

, | w-ij J-l I J ^ — ' M 1 1 LiljcJ* 



JUJ (j j I O d -wl ■ .ill ^yjl^ (jj—lUjU (C-Aj f" J ' ° ' > "^' a , Jl O » " l I I) 2 1 [j-^J Ltjlj jLS 

' . 'JJ ""* ~ J' Pfl * J T '""'^ *^' ' *-' '"^ ijr-^- ^o-*3 l J3i3 L-^ " ' ' " ' 'J * JLi-^l ^ <)lM,Li 
4_ — .^ "lIIj *__>jJl,1 ^lAI ii 1 jl (jja jr_L. ^t-Lc Li5 I j} V^A ^_-X-_L_J . L— £Jljj_ 



'-^ ' 



La <_SJLj t_3j_i_. jl j^i-x-Ti 1 11 U jj-d (j__lj "^ I * 1 J^ jl (jja iti j ilii ( _ ;r ic — i__ji j ■ L-* '" 
L_j_j f-J__=r" rn'i jl L_il_. LlljJ _)_£.! -^3-- 4jV .fljjJl Ji-1 J (JJ^__JV'i (jL£ I jj 
,*___>. }^j (Jj_jl £-j__jji,| j-yaJu Vj Ifl^r *___ V 4-.U-II CjI^jVIj J^LujjJI ,j^ 
jj! j—.^j-a'}?! (j^SLj (jl iJ^AJ _l-— -*-_—■ jJkt _U_J_k-) ^^ 4_lL»_*JI ^L*_Ju_VI t_tjLrtJj 
—J 1 jj 1 siTt 1 1 2 J - i^"-.-' (jl ■» ^lUl , ,1 i 2 J i L^J >^- ^j a '■-' i-i 1* 1 »~ ,iljJ_LiiII _j^_Mj_ 
4 «. jll _;JJI j-A jj^Liiiil (j) Pjjjjjjt J ^"*jj ''W^iv^? L_j— -a l3" " r " ^ O ^ _r— ^ 
jL«^i! 3 j. i AT, "it I ^ jtf,Lfli,l (jO_i2uj| Jt-i-iaj ' ^ '* 'j ^ VI jj'j ■■■'' I Jl_4 ^j-^-i 1 
4_ujLj^ (ji^w Lnj *i/J ^jJjjLJ {j£3 aJ ^jUI ^LUI tiilj 1 Jjl i-o T i H «^isjjo jl5lltj 

^c 5 j SLj-i . i>LSJ I jLSls^l (jjj (jja Jjj_*J (jl LLik: jl^ Ijl :^_ij^uii J^Ljilij 

(j£. «_LSj jl I uliT, ^l-bLuj ^1 jl"»- " 4i»ij q] 1 '■ ' *v -V l^JJl L*^ i^X.^^-JI^ » -^>jll 
jcujfcL^il jl i^ -vf j^JJ ^> "il'i (jl Ju !^_3 tL? JjJli (j^Ju^Jl j^a ^Vl J j-jLJJI 
(J^e-^o J-r ri_ i 11 l^j-II 3 _i iXLjjJI CjLcj— LbjJkl Vjl J^aiJ jl Ju*i (jSUj .4jjj-i^sH 
jj^ (jja Lj,"«jLLa Jj * fc "' ' "J <— l^^LaLILl f-j-±jj_uls «JVi r^il (O - 4j^UJI lIjIjj i ^~ i l l 
^3 jjjjjSj^l p-jl 1 n"i :jj>.jja t-> 1LV1 t_iJL4j d « ia.il! 4 j i n 1 1 J-iL-uJ,! jjj 4 jril^. 

(<mJ1j£ ^yjJL*. (ju <Llo1j^ *j-is (jLoj j_a VI d_uuij ^jc ?r i^ii^ V pbuiVl Liix 
' ti S t L<)_aj »_LljjLj (j njl «f-jl , 1 iixJIm c. j ■ '--j " (jl— ^ lis r»j .ijJiJI djjiL^. jjja 

ftjn ifj (jS SjJlL! A_uL^il1j 4_xtjVI (juJL>J! -jr^ ' ' " "' «J (JJ itfljui jl Ljj " .' 1 
(juJL*JL) ij-aLiJI «MJlj£J1 jljuCl j^^Lc ■.! o" t.i ^-fS Pjl ih'TI ?e_J_uaJ i-flj 1 » '^ 

jIj_cV Jjjl.3. f-jLujJUl Jit— o Jrtj (jI,jSw4J ^jJLlILj .3_JiljjLiVlj 5_Jj^l 




LijjL^Ltil ^j|j_3 Jill J-mLml 4-C.l J iS\ S-lLcl (j^ &j yj J ^ 7r **■ (J r4J .r&JUl^SJl 
cr"" (JJJ^ (_^"L-<* f"J— fJj-d 1 -* l j^aLj_uil J_aJ . J^lji^>JI £_LA (_p~a La.l -a- " in a 

Jl2 jjlj LJaL^Jl jjU 0>J^-t (jl JJU 'LgJJ J-^J O-^' TLjLljJI J-Ail 4 1^1 y ill* (ji^ 

- !vLJS "^1 jju ^Jjr'njij *J ^lll lIjLjLSJI 0J4J JLa^HiJ.1 (jja 4-JLc 5^ji ^j jj_a 

JJllI 2 1 j -> i .-> a iflJuJU*. liLo LSLjJ, Lu^y-Sj 4LaL£ SjjLiji CjJ -a-lnil La jjLc^-ui 
Jju 3JuJ->iJ1 <\-i j h i 1 1 «JlA tlxS^jX. . 4 * ) 5 t, I j <U-LaTjl Ttjbjil^ tZJb^jjJl -\_4 JjLa 

4-iaLLa ^ • 1 ■ ■■ J-4 ' J-&s . cL^eJLllJ f' j-Lij-L&> j ~- ' Jjl JUlj *i(J ^^Vl 1_4jL<iJ iljjp 
^ic d_Jj_ja CiJL^ i£$j-> Li J 3>£i> iji ^J .(_>(Mj£L«_d tyJJiJ V^J-^ (jrt-^L-g-^VI 
i^Ub^Li li^j-JaJI dJsLLJl CliLlJljJb ^i-. ^aT; j j»Lfl (JJJI jjg"i ■Vn'i? (JjL^ JjjjI 
^la ~ U ■ ■■ jjji CjLJajJiSJj Cj_*>-iJj i/'n a. J ^jJij-ua jj, .gfyj I j j_u1_jJI ^^ajl it-\ "■- ^j 
^_4 ej_LiaJ[ jj>s I J^v gr£LinS tLL-Ltis ^jjLJLs! Ja_i.^J 4j- j 1 IS f *j_iJaJ (jlajw4_<i 
<L»_tjlaJl £>£■ An \,.\ "iH Sj^Lifl Lj-^-I Jl!s ^^j (jO-ii-Lji ^Ls xj (j-<aj . tljLjjp^_ilII 
\jtlaia jiia^LJj i! (JjLj^jo_iJi Jijk.a ^jl CjLjji (_5 f y .i^'j r j '^-»' I d . ^ j . .. -»-'! 

UjJ i Jju ' A JJ ' "'*■"' ' ■.*«-! 4^>.^aj .'J*** in " 0>^d ^ 4J 1 '("-'" *** <>-*L-£ j fj^*J 'J'-^ 

SUjipeii V wave function 3_t».^a SJ(j 
;_£jjj (_jj 3jia ■*•■ 'f £j| j jj in -3jj1j JiLi" ^4-1 cjLjj^jJiSJ] (j^. jtiuj ijji-lj-jjl 

Jju ^JjJj^-jTu aJ-ptij /jic ^-ii-"il *-jA£> (tiJ . ji^j 1 i.u »^o Igj'n.lLJ (_^ jJI (jfj " mi n V 

S<»JI ,> 5j|j^ l^ 




frjjjioJI fLJ^aJI 

t d_«a hi u tiUll Juu lLl2j_C i4jkjj,| '"'' j*^ a ' 'J ' ' ^ ' "■"■ 4JjLiLd 7-jJL3lj j4iSLii_oU 

4ju»Li. 5jj u~> ) 9~j~^ L*S t JJ3j ilui 4-SjjJaj jl j^g-i «Lijj-iaj L^ljltj (jSjp *J (jj-!l 

Schrodinger's equation j-*j±jj^& 3J.al-<— a (jr L«-4 4-c.lj ^ j^iUj Ja 

,j3 (jj-^iajLc. IjJlj*_ji Cr*-* L*9 ttiiljL^ j-^«Vl J<-LjJ V $CjI hK ,^i 4_l^-*_niH 
ISo-i Kj n (jLjij (J^ aj (jl jjjJj-3 jUtcl L*i (JjJLil l) J** 1 "' '"-13 '^JJ^^ -3 ^W^ 
-Ij-^e— a (j-^LJIj 'lS_P I— <j_^ iiilSUIj 5j rill (jrtJ 3_^}>L«JI ^jfc 4 !>■ «!Ib i^jJj^lj 
j^kjJjj j >_ji SJjL*_4 (jl Jj_aJI VJ lliS xij V LiaJLs- ^j^a (j_3sjj . «iiaJL9 CjLLjjl-^ 
lj-u 1 — tiajij i<-ljLij^ j >_j$D"i Ij Slj-iJI jj-i-J jh\ lit 4 jjj g£U| d sliaJI jj-a ■ '•-> " 

loljJIj (JjjjJjSjVI {ja ,jS <L£o Lx^ljI L^-is (Ji-jjj * m ^* * .' ,' fj '^* * ' ^— 'MiU is fVl 
^ylfi. i>jsVI £s.iLj ^ya jjjujJI ujLstdtVI >^jj V SJjLjLja <j-Aj -<J^ 3l>Ul jj-ij 

. \ji& iGLSLo (_yjujJ «_J-LaJL I JUJs (j^Jj 

^ cuJL£ ^^jJI I <?t^ "'*' <jj ' itv cr^- o-iiL-o ojljJl^JI KjJlSLjil r^ a^j Jul! 

tL^J-ill JJl-C- (j-*> L7^J^' '^"J-^ vLlss! ^jJI *-^LJ1 (JJK lj-ji-1 ^J^l Vill (*JJ .(j-ojjl 

(iLa^U Sfliai. (JS )tja LbJ> oLj* ts> Jujj l!i-L^i.*1i 3>i3 (jLujiifl \£^$ iSjljJl^hJI 
^AJtJ j»i I fi't Iji llr->^ JJjitl (_y^ ^N^l"* 3 J fir J^ (jVI_J . W-C^ (jilJjlSj *L±Jut lIljIO 

.3jjj£ 4a.jJJ d^l'^-a CjJJ L^jf Li-iLLa 3jlsIj ,jja (ti:^! (_ r l £ - (jl ""'Ij 

■=> itKtl L^J (jl^So (_flj_tii (jrGjjJaiJl (^1—3 .pj — jjj_iA 4 ajJaJja j^ (jLSLs ^1 

JL3 j-i^Jj^^ij ^l^?-3 <>« *^ £$ "^^ ^J «^-* V 4Jl LaUj i-^>aJI Sjjj^-Vl 



ptfJlgSJl 

^ LsJfc Ljj-aUo jjj ~th l*i tJ, I jj^JjJaill ,jT — ^Y*\ >LaJI - jVI (j~^>- t ~ -Uj' 
cL>Jl Ki jj^-i-a'. (jjj I ij(ti|jLJh.| ,Jj^>iJ jj£~Q-i£ i3ju>-!j dj^JaJ j-^aVI 4_S_j_S^>. 

LT it I H gi-0 (_£l J J I ""l <1 "( j»J-£ (j^lc it I ( j "V (J"l>^' ^ 5 " in I J .4 (rl 1L>- 4_J_L*aljj 

jr 

l^j'-l^j ^ (^-"Lj j) *» ill I JL6 (j_Ll. 4_i!jJLl 3_jjJalll ^o m") (jl (^ic ((Jj_i.VI 
l^JlJ>^>o jj Ltij (jylC- 1 — <s_j-jj_C j I j "i ■>■ 2 1 «_2L) ij_L"al_pJ1 '"■ fljll ^J3 .(^jjlaSJl 

ij^s-l Jj - "•*"' <-*jLLds JI^J *1?J . LuiLml tLa. l"J t^a ^jLxa (_£l cr Lr. <UL«J-iM *J*C <"_>£. 
u_ij|j^>. t _ JJ ia a\ ^J^. I JuJu>. I^j—l"^ (jr^iii l5 j K**'*' '"'L?J ""*~^ >-^^l >-* ^fllSLa 
| _ i "j_j j ■*■" jM ■ ■■ * '' ^j_SJl '"'■ _; "j ■ " i ■■- 4j|ju «-j0 4_a* JaJ i_3a_u/ idjiJaJJl 
^1 (a^J V 4_*3JiL>Jl r ?mIUU1j 4_S_j_SjJI t3j>-^' (*/ ^-^ -O 1 *> 'J **> cj-^- 4 "^' 

(JJ^J LttJJ i~L*8^*II 4 flmlq (^yJS L^-JjUJj A*Llla£jl <L)j-L"aJ ^gjL,t>3 (jiaj^. (J-^3 

La li| i L^^jLTo SjJSjJ 4jj tVi 1 1 oJlA (jl^j jj^ sLtajjuu 3jS£ uLIacJ l.j,i-oLl1I jjja 

i , \\, 1 i'i jl_-bjLl ,j'-^j «" ' -■ ' i_flj j ii l*i ^ , LgJ d 1 ■ ^~1| 4_j_iui.j I (jJLc- t t"i n "^ Lui5L>- 

^Ufcj tjl jjjj t_)L^c*MJ j-iiilj j^iji-l L^jfcjLlJ *>l .^i -w ,4JLaLS j j, r Sjj-ufMj 
,jJi tljljo ol n j jU"i1I j "if tiiJij ( ( _ y J_«jJI (-jjJj-Ul jf ^jjI^-jJJ Ij-JJ^ Lai <^~tfil 
I'm ">■■ i "I "\ YV aL»JI jljO t fl-_i i->- !■ * y I ^^>-'_3 ^^J Lr^ ^'J 1 ^' ^1 dj "> (jr^ 1 J-3 '^ 
j j **■' [jt (jjJ I j H — ■ (_j-lt ollfTg .2* ... Tl t»iiij ^Ja L^Jt t ~^ "Tjl ij^j^xlJt tliiL 

. l-LA LLajj r^>> LjiaC 

^^jji d_lj « in\\ 4_JlILj ebjjy-iIaJI i">l >l ... -*-H) n_g^_». jt djj <_£? (^ ^jlJj^Ji^J*MJ 
(jSL^J ^^Jj -(^J^ujLs-JI *\JjcZllu\ JlmJ 2\ "bj . .. j~« 7t_i-i-^J aJj .4_lLc-»-'' 4_ii.LLtl 

L^La ^f -^j-^jt ^J LflJli I ^ji^jj Lo c(j;j^>J d j^_U <L^LL_M '"'^jj~ •■■ ■" ■ . '^ ■■■ *-■ 

djjiJ,! oljjJI «_ua1^a *L]Dj-JLjj (*^wa ) tllJJL^ . I * a J-^^ 3' iJ^b- 1 -*L- > -^ JU£. 



t V^T :(JLUl 4i^in L^jjojj f.\ jtij^ll '"■'**■ ; "** \ j £-Aj . L^ i c,j_mj LgjeLflS uLuo-j 

U^~ ld 'J* " l-ltLj^. 1 A. 1-V *" OjLS i-jJl 4JSjjJI Cjl >jL*j]I !".•>■ i^~l L*S tj I i n 
1 jjir. j j i * "i II (j£xJ rtiJj ^J7J> ;r-i)1 j^ 4Jj_SjLja Cilia Lgji i ml jl j_o /ft^-jJI 

I j|j . Lilt J JL*j Ljjj^j L jnaj| t»->>J) oJJb j-fl Ja-ia j n t"i i aj laJsljJI (^ 4jLi->[ 

Lg"i ji^La- j-Lij jl jjj Uj^-ljj LxL>ijj LiLtljl Ij-^j i-.^-.. j^ ^L pj^M cjjLS 

,- 1 i V i ^il .j ,. . .. I ^£, jiti 1 Aj ii^i jj\ iaJ it ' j ■ ■■ ' ■■' 

lSjuiLsJI 4JL»Jl *L>^ 4_^sLi^j (4jjLtfl jiy.1 *Li>j-a ^i 4., . ,. 1 1L* Lo! 

LJ^jstUl i4jj1j_>J| 4 1 111 in 3jlj^>JL 3 rtlj.'iU ^yajLi^aJJ! ^jle. 4_ui-ij JL>JI 

lIjLj i-A-Jlj »j 1 >i IL 4 7\ \ t "1 1, 1 ( _)-cajl u"i T»11j .f<Ajjl^_3iJI ^ J^ "^J^ iljjijIaJI 

^^^ajl 1 fi> Jj^a) 4j 1 n jULli-U ) _yiajl i^ >Jlj if jl mi^iVI JjsLlx ijjjill •* ''^ * ■~-H'\ 
4 ^'sj'ilSLiJ.I L^ajLa-a-JJtj t^^yJj jj S* (jujUIlt a J\-*-a ^^ Jj_^.jJL| JljJ_>JI 
4 ij| iJI 4 J-L-35-H j-jklj-L [jJJ 4 j ui_UL»j .(4JjjJJ| -Ss\> i^ri^ 

4jL>i » '^j 1 ^oA aUJI ^ jj.""> ^ 4_JI oJj-sj U jU superconductivity 
jjl ^jj =»Lc: j^4J Vj . j! i^->JI 4jLp er^*d "^ ^ i - )l * o^ olj i( W>W *>^ *>tH 1j * 
I j ^ 1 1 u"ij 4_^^^jl1I -sljlLLM ^_uLi3 j^«j LJLc. 4^ID LjtS i -^ -i j ■* Cj1jj^3 jl^jju 
CjIj^Ij^ I ' • » «" jJt^al j-diij-tiJl 4_tuljJ Wt^I ^LiiaJ ''''j — * i4_i_4UaJ ^jj '^-j 
pljj_>.1 JL>J 3j j<ClU 4j1h*J( CjijL>ij^! rtufii (j<J Cr^S - {TSi ^ ' " ^ j-*lj-Io i4JjLui 

Lfjja^tJl ' ^^ -' " <Nlj n_)j_uL>JI 5 ^:"i jLijjl (^Jj l^ji [_^JJ1 jj " ni^-JljJUl 

. ^j -■'' 4jJLc: 5jIjj>- CjLvjJ Ale 4^jLs uJ^l-LisjJ 
^l*- [j-uj-ul i^JJl jj-^UI pl^JLi-l (j_4 I^jJl^ CjL^j— t-a-jJI A,\r. jl n ~ >.i1 J-^J 

4_i_uLjj! j t\.) 4^>-j l>*J .SjJJI jj-a 3 U Jj>- Cjujj^ £jLi_jj1 jJusejt (jl (jS-OJ La 



|«uu I9SJ l&AjulA 

r j ' '— < ' 4j_3-iAJj] 4j_iial_>j| j_^_i ^x^ujl /_3 I >S_i_tj '""^_j ■ *- • 'I (u^- 7^—^ ; j-j-jI 

L> u : J U^jub (jV Ijlj* ^ j-Uf -ij U~ , „*i j^J |_U£J .ijJLill i!L>JI (^JJ 4_j_miIJLj 

jlj» J " I » "■ ' I 1 'j ' -»■ " 1 1 jJjj^jJaJJJ 1 a, i *r . ". -v 1 LjaLaJ d ~- j ■»■ ' ^» d J J ■=* '_} ' -v 

«j» j I ijtjj "1 r ir « 12) (jja cj-^>- (ji^— UJ (j^a tJ-^>- JjJL-». ^ya <-Ul nhn-v t— tLal i n a 
«_A 4jj-Ia-L]1 (^Lfljt til JlSj .(j>ijj-JI 5JjS" 4J3LL fjja CjIjJ.1 i_S^T L? ic! CjUsLL 
stj-laJLLa 4^_) £_rAi i4j<) ita ^L^ji *) ■'"'* ij-" 1 -^i -1 "-^ ** ' " " '-^^^ t_J^ 4j>jstjJI 

.j^l (j-nii JL*^a tj] ^ jJ^i\ 
Oj^JS i^J-ui j _ Jr La_»J J Lij^j jj ■ ■■ tJT jJ( tuQ-lII ^JjJs JS ijjij' 4_2_jJL>. jj^S 

(jja pjJ (_$i Liijli Juu i_gjJ L-Sjj-uJ ijjjjJUM-^ j-Jt5 (3JCJ L^j| . 4vajJij La Ji (jj 
Q-& JlSoJLI Jlj^vjJI ,- ■ . ■ "tl £jSJ ' ■ "i >V 1 1 <J ^-1 ,ts**\\ f>\\ • 's* *- 1 . .A duSua-i < *" ■ Jj ' ^ » t ' 

. LlliJ Ctrnjt LjJ^J ^ilJJJ-a 4jU UjJ f) l^'rj ^ylJI 4ilJI jj? 
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*U'yAl\ VA^fTli 111 \\ 



iCjLxxisljjJl (jjj a ; ...;ik ui*i LJi^ 

jjLd-flJ JL3j ' j I j " J- *v I i 3jJjL->. aIJIjSLII ^L^-Js 
(j^—uLij j jJI jsljl £j4_j I 'j * a LjjI OJ I j_4 

jjj£ . /CJjUl lj_A ' ^ ^J'J 1 "' ' ",') ij'-^T d * '"N ^'j 

JL»_Liiii jj-fl t£fjl_iii (jjj mi ill jj^^sJI i-i I j'^'N ' 

l_jjj_3 i t j f , j J ^AJ i £ U^ j ft 1 1 (J& dLn-i-uJtl rftlHcl 

jjj f Ijl 4 i^i ^l_Lo jjIS Jl — =*j ' *j ■<■! j rtll jjl_5 






.p^iisj^! Iju* L-flJjl) 




m JjoLjljJ Ij^J^a Cjj^ks (^jJl Jl g f VI (jAxj J-^JJ i aJLl-SjeJJ LsL-aJ^j 
^1 (jjL^adj La LjLc (^LaJJJ.1 (jl ^jj SjLLajsi #LuI (j£, (J-L*J^ jT*^"' 1| C1jJlJ»-I 
jjj j i in 'r 1L> ^iaL>iJLl-> i ft j ^ ■>■ ji "C^-^J tj-Aj .5_3jJl_ja j^x£.^ d U,j A a Cj^LuLj 

fjL (j_a lij< m ^jjljsj j_a ^jJI 3 n mM_aJl (^JJ 5_j f ii 1 1 L> JUL*. 5_<sL«JI 

Vu ££_}Lill (jjiLiJaJ (C^jI J-JJ tSj—i-aLiJ,! ' ~ ■ *- ■ 1 1 (J^-" (j-« *^J ' T ' "J "-^ Cr" 1 
. ^ (jjji (_jl (jJj ^j j' -' i_$-i>J Vl ^j S L i u (J j i ii1 I aju4 (j I ^j-» i-3 Li JS i"n ajjJLjtj 
<Lj_j_i_uil I *JLc (^ CjL j uaLjjjJI (j^s (Jjlat I m « 1 i ii a s^JLl p-L*J (jl J j mil (j-a-3 

.(_ij>iij j_jiAJ^a Jjk La jit ^J ill djaLul 

l^jjjj Luj it— iLiiaj (jjj <j-*j (ftjjl^5JI f.Lj^j_^ j^flc j j.^s "Lai i_aa_i-u Ijua, (JsJ 

rjJaJ Liil Au Lrt" jj^a i-tjJL J h. 5jjh i It 4j j ^ mi La (jl < rtj 1 ? oJUiJI *j-^>Jl (^ t^jj 
>& Lcj JjVI I ii ii rt >1 (*j-Li i_3_jjjj ' ^ J T-J^J 1 " ' ". J T "' SJuJev '"'' **• J ''"j" 

jijj Sjj-L^m 5jjLxll ilit «) i nil (jlc ^jjiaJI (j^L t^'j *>- 'I fl ji f <j pi ... jj iJs^jjLji 

' jL_!-> L^ ^ O^d H JA? j- 1 ^ U^ £-^jT (jl Jjfj . < *-^l>J (j^ 1 J & u^ 1 J-5^ 
(_p3j-_jj \j Vi i n i (jL£ 4_j|j tij^j-ta-lJI 4jIjlj (_ya jLLal LiiJj (jji_uijj £)1 VJ fig-LII 
L^lLif ^jJ-11 4jlj^LI CjtjjJai>J.1 l1ljL£j . t-)^>- 4_«jLii3j 3^> "* -^ j_i£lfljJJ JlC-IjJ 
f^Aj j "* i j p^Sj^j jjt ^v^-4-i 4Aj_j-uI SjLjJ (j-« f i3 "' j ' a O'r' LAj-^Lj j ill T J I. j ft <a 
.fCjLuj-uJl ^_iiJj-<l Jj^J LaS i \j~t^iJj 4Jj),g.m jmS I (J^J-'l ^Jjl^o 4jojLuail J^-l^aJl 1 
, dJjL* d^A ,„li> 4-LlL ^1 Liajl JlcI^oJI iij_ii JlLs l3-JJ iJi->Jl tj^jjj 
3_«jIj (JJ» (_jii3j-> I iLaj ( _ r S_p_Ljij 1 !iLa J^j-flJ (_ ;T SJ (_L^-3| f^J (^ tjVl (jitJ 

(jyjLjj-j-iJI j k*' 4_g^>-_3 (j^ *j j j «" (j^^j (^jl!I jJjLSJI (^j-jjj lLSLLa (j-ujJ_j . j^j 

cLn_^-* CjjLi. 1 1 "i u'_>i-J ' Qj - -'j ■-'II sJij <L£^j i . 1u»~~ 1 <j 'in i^Jjj-tJl /_ 3 (j "i » *■ I 

jl ^ ii l'ij V 1 1jt-=- LaaJLa Lt^fc^a ^ ii j_> j^j (_Li£. (jLa tlUi »ja .5jjJajJI (jr ki 

. <L> pj (^ JJI l_j^LuiVL 4jLij| ^3 '/;'■■! I r>-^-I (J-*^ J"^* 1 ^ (j-*> (J^ . Lt^ 13 ^ 



Ljr l£. J jljv ia^Jlil jjjt j till 5j^ o^J t*(j" l5' ' L- p(jji ^jl^. 3j_Lj (jjli Lui j 

La, I if ^-LtaLa-U ■ '1 ' j j ^H d_c_i i_Laj LtL] LLLijaj (S_ajjis ,j;L2j ,-tu lJLULi (Jj i i n 

Ijj* J-^ 3 l?'j >^ ijL-ojj jSLs i LUJJ in nilL slLLuj ^j^I wb La LiJLLA q^^ • * 3 * * ^ j 




^b ojSuG S^SUl »j3^u3 (jLa tSjiill oJl* ^s (jj-^^^ iL^jJI <Jh*\j^ jj^ajj t^j-uJI 

I j^J jj\ n"(1| j-JJi ^J-*-! (jSiJ fV-I i^jLajJI (jjo (jjJs ^jJI^S". JlLiS i^Ll^j-ill La) . i, f i "ljT tja 
Cj'jJJt (jjs 5 ii X a 5j jC (j_C SjLj-C. 4j£l! GJ^ iSjjJI aJLc (^1 4 i ulULjj .3^£U! 

' *• • ; I" Lja ejiaJI oj-fc jjSLI idjljjjl jjji ^uL* M 'i» t j « '^j; S^SLJI Sjid (jjj Ijljj 
Jlxjj La jiJuiJ iSjuJlc Cjjjji"a u^lc Ju£ju 4jrj-jja 3JIj j^oaJI lr L$-> Jjul^uJ (jl 

^£. diJj-sJI Jic L^a| .5 J*Cj Kr^£J| pbj J nil JJ nVl [jX. lj_JUi (JlilitJ V S^SUI 

4J( jlU JxbLaj 4.A»^ l£>^ <j' l^I V^ ^.L^ i^ir^ 1 oLavelocity 3x.j_uJ1 

jJl^J!) i <_<!£^U JJu«il (jlc. 1 jj r n ilj «J i4-ij » Cjlj J 4 1 O ^1 4 i u , 1 1 L 3 iyjX\ 

^ pJ*, 1 u' l)^ 5,t n j <\ l£>^*' ^— 'LjLmi-v 3_l_£. iJ,j-xj «j iM — jjljlLI ^,t.Uj-DI 

j-i^^JJ jjjo j L '^i w)"-'0 'k*.' '" ^.' ^^ 3_c.j_u jj-^.1 (jl » jt-i" irJ V L)ia jSjL^iJI 
j... ^i (jJa - V] ^giil io^iUI Lilill (jjJaj jj i^j tj\ <bjj (^^iJ jj^mi ^Lj.j.nll 

,LjVLiUJ.VI (jjt AjLstiu (jjt /cJlxll 4jtjislJ j_i£: eLjj-iij 3jjj-a — Jlj^-b/l 
: Jjjtl! JjU jai. jJuj (i^^ji J£ .rjj>-Jjui L^jl tiiilLiA ojSJ\ jJuj tilJj «^j 

5 U i nlj-l <j y-LtLa*}/! Jl ^-(^yjiu (^1 j^Jl Jj-f^jJI 4J1 >■ 7i (»lj i4_jj-JtJiJL( L^jLjjJ 

L^_ta Jtju>- V c5j-=^l 3 !i j S ">. uJLlA (j5J .Sj^JajJt (jy>t» (j^- o^J ^— >^l c'l-^-VI 
"*!-»- <^tt (jjic 5jjL_^ 5j^SUI ll JLS' IjJj .iIIUa Sjj_^j_js oj£2\ (j\ (^.aj ^ -^j' 

t*ifl ii*i JLu aJ i/<i jj ill V (jJt-i .oj_>.Lui d^.-r ini Ll) IJ fl" ■■■ J-LiTtj J5u L^jL3 

scjMjLoU! o'jjb (jhj J^jiJi ><*• interpretation JjjbJI o- ^^i oj 
jjSLijJI (j- JaL<pl (j"j'"^j (Ijla (jSLal ^J coherent d^jl . »~ a L^jl r* - j ■ '-"^"j 

4_i_j_jJo ^J J o_f- (_Lj_3t-J < . '« I[J1 JL? • ^-5^ *Vi> '""' tJ-3 J ^ <J'j.' f ** T^^ Cjr^ *J J ^ 

. foJLaJI (jl niJ 



KrS- 



[ttjjIjSJIiiijiili 

S^j— j-^3-J\ Ljic 3 j Li a Lo-4l J-».l i ( _jjjLltl jj u-i "T (JS^fi Lr^- 0^ ~ ".L? *I-j*JJ 
/jji ■ ' " " - - IJ ijJ^Ti ulII I (3 ■- --j »ajL2_jJLi f-^X 9 r^J^*-! Lj I"' <u j 2L£p-uJU 4-uLuuVI 

j^a LtjJua Lc^i Jj^LxIl (_£>J-3 J^-^l JJ i^Vilt Lai ,jjj d<LLuj mJJJI jLitill J-4 1 JU* 
3JI.S -rij ■•■ ^ J^jwj) 4jsj_L«ja 4_Ll»jq ^£.iLlj» l>« Uj^LUjIj . <ijpi-lJI ^,Lj^.j,oM f_J>^ 

LJtj'j ) IIP (_yl£- LAJiJ f r"W I (_yjJ' 1 M I II \ fl^JJ^jl aLlll^^U (j'l.j III^LSJI Lilj " Al U (JJL»JI 

. jLseju Lj" in^LU, (jJaj-tJ i__3_jjjjJ 4jjLSjO i^jJlvI ^^jfc i?Jjt • (-Ji ulJ jfl 
JjjCJI J iVu (J JJI (lLUJlS <Lj a mj jjl Lll jL>. |j>[) LtoiJI (jf £-^l>M (>a 
^jl L±ijLfl_a d_«_9|j (jdC (^1 irdl-t U 4jj_5_L£iJI d « J jt-.ll ^j^, 1 mi (J Lo^i 4_Jj^_uaJ 

^1 d_^LjJl jjLa id.Xj Mi^lSDI »L3 _i nil tiUi ^ Uu lc ;j^-i-o *lc La-^Jlj 

[(jjj-iJ ftUjj^ (^ 4jjj_tOLJ <LjJaj-^La (jSLoJ I Jl&j . L^jIj 4-uiLa (J3&J JjjUj-I' 

4_j_ic Js i'iij Jt iiILj Ttj-tisf 4JLa J^j i.nSLo ' C_i j.1 ij \j^ ^s t ^ 1 « ~ j Ljo ^^i Lol 
V| . d j j ■ .. ; T I d^j l^"i ^^a tjl-^ ^^hjj ifj^itl (j^lsIj^ jjrfi-ijJl (^Jj 4 i j ii ilb 5^4ijij 

: JjjLj ^^2. Jj ir-i^a-U iU m,m r-LjJ^i [djj ... '.11] jai-VI JL>*1I 1 J-& {_^& _L>-jj 4J| 

dU^i mII ajL* .d_£j^. dJLv (jS (^TU^Ij-Q -l3*-J *^JJ> J ^ 9 jj^f La iu> - t^U-Jt u l' -jt 

j\ jjja lj_5 s > "ij (ji ( jjj, uii jjiiL Lg « " jj-«. "n S^vjjJ tjb>- 4 i niLLa ^ device 
J^i Xi^ : J^ 1 ^ 1 (jt^ vV"^ ^^L^ f^iljSJI ISL^lS^o ,^3 (_pL».t JijUJI jj 

"" ^ '!■ J&JvaJI *-Q 4_)l_^l!l jJfi (3^1 ojj (jl (_ocj 5^ij lAs'l 1 A ,\\ n ", -v»l i ljIj_>JI 

7Lj_Li=4j 4_o_>.jJi (jaa^i lU-^J lJ^ 0^ JiS*— ^' (.Aajjj Ij-^jj .^Li^Jlj ^jLajil 

L _ r *j <3-1j_>- ji s ij . ..j ji jL^v ji 31 ji uJl A3-J-JJ (jjJl device 4 <K I <ulj.jj -"* f -j _■'■■■ Ljjla3-c1 (*) 



e>Lp_uaJ| LL^oJojajjjjj' 

If 



^ 2^ t^- "<-■■!. I OjVUj^VI <>c \j-±£ UM-ai-l tUljjLhJ! ajLA J!La Cj^L^I 
\j -^ wi 1 ' (jJ* <L>-I-ajJI ■'•■»*■ ■■" . Lo (jlijo [j-3 [J i j « 1 Lo 4_Jl JL».^jj t! .' J ' " W 

• I — g_) A^—Laj^j It iLLs jj i jl i7-LjjJl i—jj-j-A ( ^ r 1 1 uj jl i LgJaLuj i '*• is* ^ ■ 

(^ i-flLjVl 4JLs- UJr. liLa . djjJU*. (JjJbj l>-lL-a I j*Ll31£j.o La 1 ; ; - - 4_4J 
LLi^jJI J-JJLj»J Li t? ftj 4JL-3 (_j_4 J)J i jj^^i Lfejj_LaJ i In j r n I Li Li^-Jij Jjl u±l\ 

jl n-ajjo V LiiiJ .aUj (^j j^jf (Jjl!I (-imiiIIj i^-LUJl <Ui ■ L :;,„•;, .. ^jJI 

i^yC j i ■«" (jyJ-i ' "' *' i~ -- *' /jj-j! 1 * 'j f-' i_' ' '" j^fc 1 JlAj ilJSj-u (jL) f "' q ' 2 
J£ : tLJjJ-3 ilj I o^' . 4-j_ijJ I J j '^ LijJ L 1 ' I j -^ {J-a (O-C.J-1 1 (jj-Lc J j_2u_s f-3aJ 

.4L1UJI <_jLul-^Lj 4a^ajJI iajjUl ^ 

Jl"!r "" 3 j L_J, I 3 j jJ 1 (J.*. -r j ' ^ - ■ ■ - J_j>- jj i . 4_jJ lj '" ** S jj i n t iij Jl_>J 



(_^3 (J^^HJ ^ 'J '.' (iH'j L7^ 4jjL>JI ijjJL>. (JLiuo i j^c 'l-*^ ^ ^> j «,"l 1 j IS T j 



L^J Jl9 J^o _/<"'! .jJaLaJI ijijjJI a LiLiJI j^_i i lf i n .j 3jjiiJ (_j-A.^ ■ J K>- 1 u-^ La' J Jf^">^ J-* *^! Jj-" 3 ^' 
tfj^tjll ^JS JL*j^'yl jl (_jJtj "l" ■■','*_; T 11 ^.?' lO* - ' 'bW^ "^-f^i 0' LjJJXI J^M l-*^ J.J ; »" 1 1 (^-9J (**) 

jfi^iljj . LV1 - iTA (^= ujLsj 'AT - V\ (^=. . V* ■ * .SjjbLaJI ^Ll^ jIj .ii^LiMll ^JJ <jjl^-Jl 



(OJjIjSJI 

j ' ■'"JJ * "*_J * ' j ' ^ " ,_,£ 5_l^_aLs Sjj t_> ^ - T t. ^ 1 f«j wj •>■ i L4L4 4 ,ij^ *kJI 4_t£jL>- J 

LajLJc VJ c^Ul -jtj i" ■■■!_' Ljjji-^ LcLijiJ 1.1; 1 n~> L^jl ft^^jJj 'j^-jJ ?-LjujjJ 

J-c!j-S <JQ3i p-^J -(4— ujIj-aII L^jJajeJ J d_-> rV>lj «4 J "f llj-S '"''j * a " 6l>J 
0JL4 Oj^lal JL9j i4_t=h.jJL1 4-HjJl 4-iVaj 4jjJ|j£]| Cj^LjI^-VI <-jl , »>J ireJjj-ss 

Cii\£ 4jiAJJI Sjjt^ll oJj* (jSU .<Luj^*jil ^jlilJl *-& Vaii\j LsLiil L*jIj j£.!j2JI 
.« jjJJ1 t-t*ij V 4JVI (ji» J IS ^jJI ^tlIAlT^I a^..;i L ^.j^ 

r 1 1 V A i <LiS-u-u>iSJl e-ljj— LiJi (j"\j ■} ' -^ **" ^ *) 1 ' J **"' 3a_& 1 < I I T^> /j I i *i* i^~ > flV* 

jjiaSUaJ! I Juk i"tl q 1 n jJx^lj .5 r^llLjJI <_JLn" "Of I J 4 j ol_-»JI (j\JJ '(0-^3^1 
(^jjj-tls fj^ in glut, I (jj» ^L£ (jl jJb 4 hi /h. vH SLcJUo (_j, <s> « '1 tut, I (JJj-iUiil 

Jljj 1 LaLcJ ■ ijL^tjJI LaJljJjs ^ujI i£j! cLj_Liij <LluLuI *> 1 ■ ■■ d ill -)"-wN 1 . tuj-uill 

l4 _il q »U Sj^k-jfl j/itj (J ^ i7i*i L^jI l(_jjLjejj| dj_& (JJj^*j ' *» -^ :^-& (Jlj 1 ntl (jl 

UjL_3 i5j_^>-Vi alufc jjj 11 l^*- 1 (3^* " 1 \-~a (j^s L«l • [j— »■ (*Lkj i ( jjjLo_ 3JI wljjlj 

'*■_; *» '>■*" jjJ! (_3i£< (iai-uaJ! juj (jl Jaj-iLj <4_ic ^jjI U 1 ri j Via »Ji^-1ji j^ La 

Lbjl j " f \-i 5 j "cull (jic L- B^jjJJ <-ilJj ^)ja juul ^J *J-1»^ ( _ J 1 >> nj tji (jSL<ij 
eLfljlireS^ .*LjJIiljSj| fl_JLajjt^l "Ajt-i-Q ^y-a ^^yjjj^u ^jti -*■ ' (_£ J uj^uJo LLl^_ti 

. [<"A. jU«U] cjLjLojJI ^_« 5^__ixS ic^_<jj*ji ^^ 4 ^ 1 i.r'ttl cjI jjjjJLj L^jjjLflju 
jjjc, J[jj»j (j) Cjjej I JU4J nUaLS^ lIjIJLij *_l-4^jj "ifj 4JjLltl (SJuk ^L^i o^V ^J 
Sj-S'lJ jl (joi^^L) j 1 '"iJlII .L^ 3^'^1 -v ^ Sji^_jwjil jiiLJl j, j. 1 1 J<.-.\l ^ ... 

4jL ig j d>^L^-, 1 n H i>JL* (jl L*_tisl_3 OJ-~ O^ L» * J '' -13 ' ''^ d * "^J^ t^ t_Jj^ijiL>Jl 
. 4 1 ii'i ma £LojJUj3 (JS (Jj Yi h" Jt-ic CajJu>- 4_LL£sLja ^ijLS^ £JjC, Lgj ^jjojQ '"'1 1' j ■" 
^JjJu J^ (jV ( Jk-43 J I <ClC.VIj AijJLl La^fc. S^^Lv. O^l -r nit! djjfc OJLS' I jl jjSJ 

. LuLlJ ^UJI JjejjJI 3JU- JJJeJ LLlSjJI 1 jj» ,ji Cjwkfc. 

1 _ it InTi ^jj-A 4jj t^ il l Lsl .L_o^te_ltlj ^j^l^ it! ijj^Lui (jii. t_kaj fLjtj—aJI yj 

(j>a j j~tt 4 i>i4LZLa ^Jljj l^I L_JLLaJ,l i)Jjt lLxj^ r'J^JI .4_i-«IL»JI 4\i^us 4j Igl ■"* ^ 
. Jb (Jjjaa ^ I JJt> [JjSLj t-fljjjij (4ijjL>JI (JliLjJalU ^ahtll ^jljUO'iri 




j£p ( probabilism 3_uL^v^l /\ S-JUl^MJ ^j^l 4j*_iit 3^5 J\yj Vj 

5j J (j nit I LJrJ-ij^AJI oLs^Lfc AjJl^SLII AJj k it 4jjn)-t«3 jJiuS'VI L_*Jlj_>Jl (jJ^I*) 

Sjj-Ltaj (Jj-AJ LgjLs L* (Cj_ijj_>- (jjlc- oUs^L*-!! o Jut Jjj_jJa3 JllC ^ ' Pj-uj^qI 
^-4 pj ni ->JI «-u3^jo J_Kt -kj Lp 3 4_3jJI (j^a JujJL fj-3ji.l (J-jwJI (jl *WjL? JiT-ml 

^jLJLl 3-^l"j L^j] .(j-uSLaJL jj^xi^lj isl^j_aJ 4_oi^ jujlj>o ^ JsVl aJsjJI 

j*\ iill (j_« ^ J " .' 4 j *3 I ~t\ ei C (Jjo fj-^>- J I ((j-S-J^— C.J ' ^j ■ .. I i a [_£| jjj 
ilJj tt "ill 4 j i> *? ijJr S|jU, .4-!j_a_ll ajus> jji-jo ( _jia5^jj i 3j ■■■ t(jr aj^,.c,VI 
4J i L7 _Ll>j iJ S \.n 1 1 ii-v- «njjl» (jl (JjL^*-l lt^' lP*J^' . 4-C^.i i J I *->a i^-i ■ nLlTi 
?e_u3 1 JJ I * ' '-"J I ' (j Li I lb J . (jutja j I ui o (!j-« (j-^ ^ *'- C; J~^ *-HJ - ^"^ P-^S* 
■■jU". , „1 ^j jL j jia ii]Li_Ai (j^SLj jjJ djL-3 - J -»■ ' '■" 1 j J 1 ^- , 4_Cj_uJI (Jjlj^j 
^jLi IJUj La f-^j-^ (*^-3 (jJ 4Jj-3 (^ i_>lj>_t^3 (jj-^- ^La-tJjf ,jL£ 1 jj J . sLJijJI 
. ^j^kj L«-4 1 1 1 'a- « ~m IjUj fj-lt (jl—3 ijj-AJ-JI Ly S 4_=e_ila1j Sjj-t^t dj jj^Sj 
jj^LJ jJlJo Oj-jj olj JJI (<JLc (^ 4ji.t iill *UJ^Li£.^Ul ^£. j j iViTI tjSLsJj 
jjLjjj ..» 5j j i r> \ T I j _j i r\ 1 1 1 ( _ 3 jj^Lj <bj^_uaJI ajIaJI (jj I Jj i q ^j-o dXi^j 

■^ j. i*31jj lIj'LjLxSj eLjjlj^-jLa ^jjjLija (jvj L_Iifc!i "-^j-j 5-j j l-> i 1 1 i^jLj-^ (j| 
(JjLj ajLc <LjijjjJ1 1^!^,^ ,^-.^. (jjdj > ' operator ^a\^. ^ *> • ■■" 5 '.^. « 
j^^ jjifl-jrt -»JI <>JL4 ^jj ,Jij Ll£.j (Jo-t^LiiJI ^ JLjio ijJ J J *j^*^ J-^ L*>A=»"^ 

(jfi itJL>U (jl (j-o i '( i i <l" (^i-*J -fjh-JJ^-j^J (j^JJ^UI L^jLaiLjJ i_£jnj-Li*]| JjLiiVI 

jyu^Jl fjLx-a ^..j ...j jJa. uncertiiinty principle 1 j^yjl ij_,_o ^ ,,,; jl^ j<^jJ;I ^^^-^ 
lJOjJJ jis ,^1 Lcj^jS, ^'^l ^ iajliJi 5^ ,„-,M ^i /yi ^jji ^k.. .indeterminacy principle 

tila^jj 5 nl « xa 3JLuJ,I [_J»J*J ( _ T J-jJ j rt' i n i j l ^j-*- 4 J*^ cr'j'^' 0' t ^'-) ■j-'j^' »tj.a ■■■"!! Lulj J ii "i i.j 

.tll_pjiLLI (_jju>J1 l >l=- ; -'- LiSV-^ ' L ^*-*iJ (jr^^J^^' t^L?-" Lr'J J >^ (j^ ■ oJj-Ii JJ ^Ji l-° I^XAj .4J3_jjJ,! 

4j j l~ " (_gjJI Jj-s-jJI 5 « j jU (ji^. 5 1 "ij.a 3 U ... H ,J*-J>J t iLj- _^1 j L 1 1 ilVj Jji-=^j 4jj'LL!I 4 • it n,~A\ 
£jc LjojJ-ii-j a1jl!I ^>t 4-ijj'fiH f-jj [^jjfcj ii_oJjll L^j «iluj=j tj^l <-*4il Jj ■■■" "^ ^tJLy i(UJjl_jill 
. [jUj-jill] ^L»Juu Uj V^ 1 ^^a ,3 jnl-^^UI (jJI 3 j g" rJ I ijjs *i»Ji iLojjJi :;jj^) . j»isl_j£I-!l 4jj^i 

(**) formal sciences make blind, unreal with a fools mind. 

ijhUI (jij ,d/dx J^UDI JjLt Jio iii*-ji SjZ=bj 4aLi£. s.l>>.J Juj Jj=j operator JjUJI (***) 




mjulaSJl '*■ "—In 

Jlj-JLl (jr-l^-J .4_BJlJ| iJL Juj *».~n Jl^-Ij <jT ^^ O Cj—uuj pi m -v. j-iiaj-fl 
^ya lJJLjj^ id i . ,, iUt *« « *. jC 4_^ a_fl 4_iLj pj '*•* *' ' * '^_J ^ ' *\ -ft i V ' d • ■■ ■* ■ 

■_iisjja (j^. CjJJl^JI « ^t^"i , ..j 4_jJ jjj (J_j_3j ^^jJjjLuj! jSLdijj ,o*y^c] SjjSjlU 

^3 i^-i-JLj-Lib/l *>Jt-i> .jLiit-l (jl 4-lLi jjSj t4 I J t <s 4_1&£>J (_y3 1 g."£^-mj Sji 

(j I Ij^j ,1 i^alj .complementary i!loLiix 03^-J <-3L^,jS/l sjufcj ^>LSJ1 

J j ir ~ r in (j^-J_j i4_ili-)j Cj l_tii_a LD (_£t U9- 1 ^li J-^** fj^ 7" J "** '^* '-4-'-* 5" 
I J-ja» t_jj_^j£ < ' ' tj " ■ " 1. 1 jjjt^J I j j k *( a (jj ' I J-4 J • ' " J^ ,' p-ii^J I J L/v^-Laj j 
La lie :«j>Jfc» A j i i ii *i L<J (j^-iV mi (j-C (Jl—flJ (J I t>*-*f 1 <i 1~i <i i Jl_l£Lj jJSIj 
<(jjjt» tfljl LaJuLC (j^Jj ((jLi-ujL^ iji^e_lj 4-JLa 4(_ijL^JL «_jjfc» 4_iJ| l2jJL>ijI 

q^S_i (jl (jSL«j « { _ :r ji>)) jl <(^jk» . « 5 u a n <tj i_£ jwL_±jj 4_j_jJ| p K"ij V iLiL_a 
Jji ,(Ji.!jiII tiiljjftlii J>L>. t ys] L^ic i n^tl [>SLcji Ljjj^j j! L^cLuji 

H>LJjjJ i.r^ll (j\3l_d> (jjfl JS ^^3 Jl^jj (j' L>^-*i t - * , -P ^^^-J-^* (*' f 8 J ' " 7 * «J-A» 
(jrJjL* -ll_>u1 2tl -» " , ,.l (j| ^t i j j "^ j^ ljul (j^SLj "^ 4_tu_oJ Cj^ijJt t^rSj 

principle of * »LjLJitl Lt_i a ( Jjjt_lJI ^ j/^l !jl_J.I L&jI j 1 rL 
^^Xa i-lJJLoj IojXI Ijla 4j_<uiIj Unijo j^j jL^ ,^*^ complementarity 

Lt-a-jJj j-lJI ^ La£" itLLuiliJI ^-3 4j (Jj-i") iil-al (>C tlJJj * «; c±i^j 4jf 

,jm<i <-d! j Jji jUltl 4-jL; (>a>jM (^^' JLsil 
j- t?> * ' 1_4 J_Lt t LS_ui L<j_ljaj5 L.j ii V-i i a J-li^l (J I p * ■■ "^-^ ^.A-''- 1 ' n j S '• i.l iiiLoj I 



o£ ^\ tj<Lu ''•■;-,' -jr;"-; — uru lJ=ljj3 SjlcLs principle of complementarity ^bUl i j_^a (*) 

. [(jU^^iil] l£LMj i^jIj h ii^ E = hv , i = h/ ^ 



< J4_i£.3_i^>yi,L jJlLJ I JL^JJ iXiKjIj j£M (jjJI Lit ^P^lji '3j_j>J1 ^rJjIjLl 
jIjlc jI LjJ 4_ajLaj L<u ^ ^'a 4jjj-uaJl ajJcJLuiJ -j? Lnlr J 4JJ-J L«l mvl 

JjjUiJt 4_ia-LJ jj-o ^y^-J^AJ *JL«JI I Jla (jSJ n_jj-i.l <JljXi llILIa .«4jI j jl>- ^ 
^1 .pJLiiJ ^jLJI J/i <t"tl ^ic i^L^tj (ji LuLSL^L Jljj Vj .j^j j jjcjI ^ jJI 

tojij l-n- a jil J-iil J — >^j . J J J_AJ J-*. ^1 ljLJ_S_a jj^Lj (jl i^JJCJ riiji^a (jl 

jj-o LujIj j^LfU ^1 iJ^jJI (jyic- ;»^L»J,l jJLaJlj '■ UnK j <A"> ,JLLc:l l2i*C a > 2j 
4jL>.^/I jjS^w 1/j (J-SjJI |4Ja^s (^fl *-juj 3Jj_ui L4J2 iLjIaLsij (jS-*J "it 4\* 1 11 i 
i_jLlu2j i^LlS (j^« f*J^* J-*^ 'JLW l£^' ^^ »<J-»i*J1 i^-iljJcS jjLs»"n L^j^f 1 LjV. 

. p JJ J -"' ^ 1 J J k-wt I 

LaIjj (j! - <_ 1-***' ■ ■■ ' (jjJI ^1 j i*ii j I (jX. i] dj>i tt "i \ jjJ :^-jjJa^j p I «.j <L)| Sj^jj 

(ji 1— #-A, \ TT "( 1 11 *1 ^,111 CjljjVlj LLj 4 U^J ->JLI L^J^IaJI (J& ^\ 1 I jj I 11 <Jj j 

JlIIj I ^.La (jj^Tij ( _ 7 uJI 5jLcJJ ^jjjjl ^ « j iU II ( j^£, ^ i>il i~'t i_3j_u, r^ j ■"^ 
jl j"t£*^l ^^^ JLi-LJ V t-Qj-ij.^ .S^JiLlll pjjI^SJI tj-Ulj^ tj^-t- z^y^- (unljj^/l 

. [t-aJ^ll] 1 ^ ^ t" iljjl jjj Mill =L>- J_jaJ f-U-a Lo_Llc j3J L^ 1 ill ,jli\ iijLiil 't -~1^ • : _ T A elxe, (*) 

cu-l*jj ^JJI jj'vii'ill sL^JI ji jjtjJL .Ijnioj : Liui jjix] S^JSJI ^J-*3 positively ji LjLsjI (**) 
j ~-~"' ^1 a a ...i;ii j^i positivism 5 j. .UjH } \ i _ j . .Ujt| jLjoVI ^L ljjjjII j-« iJJpLl <Ui 

pV^-5-Vu cLLijuLljJLI L j^1^rvJI Bj_i_?J »_ti>Lr>- j-4 La AjftJLjJI Ioa ^yS f'jj^^a j_^ La LT Li. ^S^aJL! 4_ijISjj] 
.(JLtH jjl n-.'u jj'Cii" J^ u^J LS-i^_l^1 'Lil I (jit ^j "Jj ■ '*■ ^ l-^jj- 1 - J J * ' '-** J ^ ij- 1 ^ (_ j -J\_jJLj ; 3 .4-i l i m - U 

IXq Lti_)*X_>JI aJjJi JJi-lJ ^' ■■* ' l_fl_J-ia LL^LiJ^l cLcj>^Sq 4Ja_L-a1 j_j9 ;L_)-xJl Ij-A i_La_ij jl a j-j'" -~ \ ' 

jilS ^jjjj- I r fl &6 > -j ^^ ^ ^4 J f 1 \~i I b j , ; _ T JjjJtlJi a1»JI a-*jiU ^j t 1 ii^JI ^jrO-Ljtlil f^^.i n n il UJJ 1 ii~jr 



Ljila (j^£j L*ljl ^^ilt ^laji^l 4(J^-l . 4.jirtc CjI tart Vi ^] (jjJu a-jliSjJl ^l£. 
2-JJ-^Ja tjh \.$ j'") j.jfiiy "H j-lb-^l LjT_9 i^.j .»l-j 3 j^j Jjuo^/I L^j] . L*1j? 

ijji'al < u ^ CjUoI J-^>-) lj "-"V ft$ — '■" rt 'iT (jj i nj «J (*4Ji '( cs - A j^" Jl — : * ,J 

jCUj Lajjj . Jij (jj-*-!* ?' L-* (*JL»J y^- f " ' " j-^^ iSj£* ^y^l l£' J^ clHi-i- 1 
^j-)] «d^C-»-j r-j— uajj L^»L*j 4J i t. ^ j (^SL<jj Ljo ^1 — n_£.i (jJ) <l!ljwLj>. jj«j— >■ 

y-tiUI >^JJ cs-'i '!3 JL - t * a -" >^?-^ LJ^ 4 ^ 1 "£* -' rtj»j (_£jJI Xj_>-^Jt ^L-uil 

j_uL*, a (_,-!] 4_i iiiiILj <LjJ3_jJj->» oVL>Jt.( .J-^M J-&J '<^ i r n^LSUI ^j U f t, I 
ija_jL) I jS A j| c Jlj^jJI <LiV ^<j ,„\Kll ^jLudl jl_jj-i.l (*} JL3j .^.n.jtl 

component <-l^jJII Jj^j <jl 5Jj g .^ j^j »-j.U^ , nj j^^aiLua jjj^i 

lljl j<i'v II ^C JaJaS i^jJl. -r"u i_3j. u ;»Ll2H Ijlj^a ^ji <Lu*SljtjJI 4j_jLj2^VI 
f- l^al ' '"& . 4j-j-uLL<J ^ulLl 4Jj-J-uj el l-y , ">J) &J-LmVj_4 \ j^ ■ ■ "'*v ' ^oJI 4JjuU| 

^jJa AjLi-M j_ta^>Jl j^jGj ttj r m.«jj <L3l t1ri*^1 f*J JlS ^SLj j«J L(J iAJqI m.M 

, a\. ,=:,'. ^1 f£ {j\ ijjLj*. VjLjs . <Glj jl_»* ^ ^UjVj£J\ (<JLc £^c (iujL^>Jl 
li,iSL<nj .z\< .-.. n tiJlj> (j^£i (jJa i antenna (jSl^-* iL^il^j £L_*_ iVl 

JlcLA.ii jj U ---'ji C-l.t^JtVl '"■■'■" " < *'l I jlj ■ ^^jI^JI <) i it j iij La jji I JlA (j 2 

c-^.i_>JI j^SUj 4JLa t oUjjj- rtU jIj. <l jjtj .photomultiplier ^j-^ 

<4J2 i Lj Jj-tli (J^J (jtj Ji^te? JSi t!ua ^> iS^\ iS>^\ .CjLJ^J^ £yC JJJ_l£ 
4_cj>.LJ (j-« <LiSU -3j_i-l^>- ujLal.i'ii Jl5T( J-»-l LajLuujo 4ii-3ljj9 »Lj j All £"LjI 

^ru ojj K r^ii a j. i lj (j*j\ f. uj f— aJI ;jV i4jjLik <j^ i__u3 ' ■ j ■ ■' t^gj ■»- 1 

(^jij i4 j^j in^vL£J| )iL^_j_i)l i/u\^£ :t>tj1jh-aJl ^j-a (Jr^lljl ti~i.,i Qy^n^lAJ-* 




Hjh (^"iLilLa (j^lJu-« £fU (^a^Jl fJ3^ ll>3^ ll>' <_/'* *>,* 'i-^J f*- 1 -*^ lJ' lSLh** 
^•lLcj />_jj» L«_uaL>._j ^jOJL^>JI 1 ~ 1^ (jS L_qL*j 4 i (i at jJk ffj t jj I (jn^j 't 
L$jl (^i^- L&jLgJi]^ *jLajJL 4 " i /ii "i i jjj (j] ^(^rjJt^-oJt j-o tjrtliii~i ->,« 
rfJ,«H (JjLujJ -1JLA 4J"^ i I^jJsl>. L fi U ' <■> Lc Jj^ iiJL^I Jl9 t J jlJfc^ t (3j-uajl 

(jjJa oVjL»-aj ilJi2ijJ,1 Ijl* Jii-1 L-»-j-u3jJ3 VliLo _l*j L<» ^s 1^1^ '*•' i -»-*'i 

( sjJ^jij C*iLIal (j-ul -i. .till ^Lj-uJJ lLj'j.1 is 4 -> " i I j-S 4-JjJij «_JaaJ (\l_Aa_jj 

4j OJI 4jJL> aJLC (jj (Jj <.j_jj F-LjI i^jLC, 4_ulOJ (J-*^ D' ' Jl r 1 ' d^"' 1 ''' 'J 1 » *"*"' • ■_' 
.4jjiljSLJl jufcljJaJl lAa ^ 3LL*lSll <^^^i-^\ 4_lh»UkM ^JS v^Lh? (1)^ crl) 

^f^ill LSLuLSljjii Jjj-*iJ tjj>*\ *^f>^ ^jL^-° VjL*- -t^ j*^jj l^JLW i-£ J ^ 
4aU "if 4Vi-*.S j->-\ (jJ^- Ij^l^b jjJ l^3 •4JLJ3.1 t-aSl^jj (jS jl mV^I j_ibjja 






L_tJ 



<UjlaJ ,oYL*ivVI *_Llcij ^1 5JV! Jj^j SLUj^ i_uvjil 4JI jJI ,jl ^ 

iJVjj S^-jj-JI Iajjjj j_cI^3 i_gl i(jr-i« m Lj-i>>a> )LjLajJ! lU ^ ji_cl^a 
(^ ^i f .1 ill Jj^ifl >j ^ii-a <ji , L>uiLj^ aj Lr iJl oL>*£l] 3^ j i4iiT| oIjjjjJ! 




(j^SLi_a t(Jj ilLt SjjJI (J 1 1 j*"r in'i .JjJuj CjLoJ (jda ^-lX JJlC (ji 1 T JJlJlJI 

cjVjLuoJI (jj« fjJJI tiili ^>i£. l-Li^-j-U ill jJI (Jjj-iiu i_£>^' ■~'^^ '"-*- LLj jlI 

(j^ /ftjj)_jSJ) (oJLc (j£. tl)Ju*-J-> (jT (j^j "i (i U (j-a (J-"^ "^' U rL *' c3 "- 5jjLl 

5 .UV« 4jS^j.pM£JI .-.IjUttljt-il'iLjtl iijjL.o (^Ju Ui-u 4j|j 

LIjLi. l_j-*J 4jJ l_lj-^ ''''j **- .SjuJJLa. SJlcLa (JLJoLj 4 i ti * T I oJJfc j^j 7o)-J 

iLi^jjU JljJjIJI 4lnj n Liiajf Jj . ■ U Vft L>Jl lj_fll| 5(j| Ijjl i V 1 ^3 JL». LJ V| 

j_4 i_iti ^ i La Lx)Lc.J . l~ll ^J >.1I jl J_c ^j 4JjL^VLl Clj (1 Jj r ir ->JI <J^*J0 ^1 

^1 JL»JI (j^ aJukj -^j-l j"il Slji ^ j-JjjJI A-JT JLiaj 4 jU« II 4jj>.UJI 
^jUii ,,,'t i^j^l (j^LlUI Stat (j-« Sjj-U *Lu>jll 4J) jlI) Li^j-c I jLa ,tj-iU^il 

j ii*-~'^ 7"Ljj I ■'' j 'j i4_jjLJI (jjjLlSJI 3l Jl jjja Si'siU 7c-iLil!l oVl nl-vu j_i WT1 

ll(Jlji>.|}» j) Oj)> fjJb 4j-£sLi. 3j_cl^ 4Uj-uljJ c|_l>.^J.I SJIjJI oJUfc j^jj i— 3j-»J 

ajji^i; j<^Jx2 l j '< <j iL^jju (jj <Li3 Sj^La (jAj .4_l».j1I illjJI reduction 
<JI jJI .'IjUrf lJ>^j Jj'^l (^Lj nil 5-je.jIIi (jJi^-Lji.l j^^I (jJJ 5-i-jjj-flj 

JiLilVl 4J^-aj 4 rtliji g] semantics 3 _, ^U'.i ^^ ... a K r„ o j_lTu I jabj 

jj j^^ijjJLj-!! c_)Lut>JI ^_j_a F-^J J^Jtjo 03^J "^ 'it^iJj (_ji« <a La3 t[Lbjjla3j 
CjVL«I^I j^l t 4_jIaj_JJI t -.Vt ^"-wVl i ^^ ...j La (ji-uu <JJJ\ (jAjj J ,' »V I 
jjjiLj-ill (j^i 4-qjl « t\ (J1>L>.1_!L( jj'^t ■* ' ^LXtl (jjil_j_aJI (j^i 4_iLL>JLl ^jLi-iJI 

pjLUJI ^Julj L^jJL4-clj JjVl (jjiLtiJl J^LlJ JJ_*j Lj^j ti \Q 5-^j) ,ii^^ jl 
■iJ^j-UI ili-jLji jl (JjjJG (J^ ^-uaj J .lu ,'rt^\_ir .jjjLjJI (jjil j S.1I t j_a 4 r*C oil 

^yi^ j^j SjlcLs j --^"^" l_3jj-uj i«jLmJl l^Ic ^~ ■>■ j"iit1 tijjju>J (j j inrl l 

L3 _4 Jlj^i-VI jl JjJI 2jL£.L9 C*JL^ lit i^IjlcVI oJl* oLl> 3_i tij'-t JjJL>j 
4 .j i uLljj a I ^jLtil (j-a L^Jss LjJijji I jjA-«J 4jLi ijijj (j^ ajLj-C 4-Lal r n \s 




^J& j^ *j aJ jjj ^vi-I - !''■*-*■ ^ 1 1 j* rfU La Jaj iJaJ U ^_A 1 Jjfcj . 4jj_La_LL! 

HjJjJLiil _La_3 . LoLoj 1 A 1~ ^- ,« LdjjJa i y lL uj idal j i"i , nVI I JUfe <JjjU 4_jjlSLa] 
Lo Sj^l j J£ SLstJa JlIoj SjJJJ 5_i^ji,l dJIjJI ^f tJjVl ^LlSJI *.l$jjl Juu 
jjjl .SjLcLdJl ■ j " i r- - ''' 1 Lo-S ijj-aJl (ji^-j ' N * ** 7* ,' iA '^ ^, i n ( M (_yi <ijjL^ 
Sj-cL3JI oJ^J *J^*^ 0>^^ li>' ^ .' '* „' *£ ^Uj.j.aJI [ji ^jjjL^ (^j^b SjLtLdJI 

4jjLflJLl 7r i in") J i^jaL ftJi a VI i_)Lt^a- J? i_ts-ji,l 3J1jJl 4_3jJta . jU~ ,,.'i V 
^(j-ui (ji| 4j-±jjJliJI 4j|jJ1 Jj jl J I j "i ^ I 31^1 ~>-~, ...*. 4jjJixl!lj 3^_xiJ| (j-ij 

'*[> ' '^ I i4_ujI^SJ1 (j-uljJLllj 4_iSLuji ^LSJ I (^uljiJ! nj^jt^ddJI (jjs ^Oc jjttj^JL I 

SjjJI jja ^L£ ' " ' -" " j_L>Jij|^jji 9J jl_»_a Jjl L jj_j_5j l ' 1 1 - "j "* J J *— ''J- 3 
j^j 5 U,..lj^. ^-jJLoll jjjl jf JljJ^-VI (jT jl^>Ji LiJLfl ■ t 3 ■ ■■ j " tjyjJI Sl-iVlj 

j-lSl JjJI t * - '« i ' J (jL^likJ *jj j .T. 1, 1 4JjLlI,I »_i 1 i r jL>J (J^lj-J-^ J J ^ (J3^i 
4J] .L±Lti (jiauajj ^1 LLkJ ttliljJ^Lt 4jjjJI <i ■» j i UN ^ ^ -*- I j « j_sej ji5Tj 
j^"" 1 <4_]a JJi A-Iu I 3 ' ^ *,' ' LjJ j "" -^- V <— ijl *^i ' tj^ "l-^oL>- 'S-^jH^ T-^ => 5 

i LaLiJ Ajr jt ifi 4_L^ji,l 3J|jJ! (JljJli-1 3JlcI^ "3Ju>.|j 4^irt'i ^1^- Lji^n^. 

. 3'aj^i^.I 1 I j". i u.^ j- Ln^ (_J5 VI (-L. 

IJj>- 3_jjj^, Ljl^J^-'J -ij 3_^Ui (_oU*-J (4jjU^-1-a)I (j-ulj-SJl Qji jjLl£.jjtJ*jfl 
jjja , U^ '^ 3JlJ«.Ij <t_£. j <i ■» n Jl^.^J J_A jl Scj^j-Cj— o_j>J,l ^yi !_£! ^ a "in V 

fi ^ * , „ I ATI t^jl_i_i|jj,l yfj V\\ a t\£j^>~\ J_clj_aJ £^_iI/Lj_4 4_je-jJu stL>Luu_jJ ^Jb 

d j A ,.,1^11 »M "1 ',11 jjl Tt_li=lj .^j^w&II JLJ^-J J I jl_i_>Jl AjLi^j 4_l_Jjia OjJIJl. 

(JjJ jil (jjijJ 3_ijLiJ| iC-ljISjjz] J-t^J ,Jj^>ij li| (LjjJ^- d ^1~ ^- " (jjJCi. .m 
jjj ,a A ,..1 All ^1 d 1 n.ill 1 aJu^lj 1-. ... J 1 ^ I .>> ■» 1 1 ^jl_3 tiUi ^"J ?" J "*" ""^' 
^ 4Kmi a I j t ^ I j J!Uj l^-JLIK (JjJjJl (jV iL^ajl *-L>_LiJ1 (jJJ 5 , ,„ -M, 

' .11 . ,1 (J^. j I , ^ .->-j t [J^. Loj L^J 5 tj 1a ; T I ,-1 1 j> j « 1 1 




.4 njft-fc- rnjlnr (j-jLjjjnS tla j^ (J-^J tf ajS-v (_p>-_p 7TJjjijS jcj^CJI (^ 





dJtui 4*11 









OttUN 






Cj_ll £ lij J J =t-l 1_J I) IJ1 J-J 2 4 ll J ' 'J 

sj I ■ » ' ~ 2 ' -^ ...la 4_9 i lLs (Jli I j 1_Ij l_»- j-jojo 

;_£JJI 111 j^a . /^ (j rt "i *i ;jT l_L*_ajJ La |j| i 1 _£ j y_>-( 
«Li-U **^ ■ ■■ " ...*>7U jj t " j 4 ti fl'q jjLl j— &>1 tVn 
jl (j^pLaJ 1 m mi aJLSj 2 '(_,•**; '" (Jl^ tl i j^-c^Jl 
LyJj *J-U (JrW '^-S ^*J> '^>H jJLj-a_a iLa ttfljj T 

jlj_Ul LiiLj .p Li! I LLuJ. jj LuL 3j-a>L>J,l 
jU.i ;'i jf LJ i ^■,l-< .SjjLjJI stxAti ^JLjlJI 

Ljjlc t-Ji-J 4-Jj i^i'^i J>ic <^ii>£: L« I M (jllj 
I i o rji JLJLJ 'ijjJtJ tlri'— ^ 'J-**^ C>^ ^ " J A J 

<>* <JLe ^ ^^ L* j£j , lj^^ ^^T ' iiL ^ ^ ^ .^^ 




■4j_i_ij *>jl jii,.-v. (j_a l_L±JLc, a_"jj . SJljXc tZj^LjjLi L^J ttzji j i^iLj^JI 
i^lii ^l 1*1' ^ j " [oAjlJI J ' *-■ a' (* J _J L^J-*>^ ' j , '' 1 ^-^ J-3L*J! (ji-3 

. JuJls. JjsLj i_j^jJ Q 2 4_lsIS ">cj"u 

JjJtJ *5*^-i (JS 1 W tj (Jj 1 "m mi ^ mjfcj aJ UjT ^J tjLuJ . L^LujIj [jrul^SJI 
^.gUU 1 '..iJl^-J i4-p1i.l-*'.^1 LjJJJIJ iJjLLL-Jj iljL* (J5 f.[li S-iLc! «_iU", ,,,'t \jul 

^LJS i—i\j 'i'°i^\ j^-iSj I '^i" I jjt £)j£-i (jySU .tjj^-c. cj^jji 4-j-5a j^>j V aJLiJ 

4— a — 1 nl rttl <( LjI A)) »Jq_SjLj £-& ^jJjJLI (<JL_±Jl jjl jj_a (jji — J- "(JJ J}1 — i-nJ^f I (jja 

I * " *■ 1 (jlj 4 Li! 4jJ]j ■ t^ . ., J ^1 «_i — lisjj | ^*5lJ .(^aSJl /0-4_jJ1 4-JJ '& l • "J ' * j'l 

cjUa^-">Lo ^1 1 ■> !■*"■ .- I 4_j^Lj-ji Jj--»- -"'I-*- 1 " '" ■ ■■! ^1 j_iL2Jtj u<Jl_--H 

'__i ' * ^ I J Lao 2' [— *3 j 1 « n 1 ^j I i_j_^j 1 4_lLSJLo d ■ ■■ ^ ■ " 1 ' i j ■i * ~ j\ £ f > ■ "** ^ 
jj ij t-3j uJj .pi HI (jjl 5 4 SJI (JJ» J^ ((jrJjVl ^1 w U'SJI Jj^a 

I jj . [JjjJoJ I J^lo f^fhL g-^ J 1 n ~ 1 i J JU>— ^ 1 t>fc 4J <±tJe_^J J<: U-l i l J l\ j 

t>-j-JLjf U (^5L<iJU (jja l>^ '^ij ' ** ''*** ** J ^— ^j' ui_jJLI 4jjjJ! liLlj CjJLS 

ij^SLj J^J JLJjLic i«^l_jjl j-joVI u& L«-a IJl^Ijoj j] (_g jj_i fi T I J ^^jj/Jl^JI 
J;j ^ ' " ~ 1 1 ^| '" , ^"*~ '^'^ ** ^ 1 3 J h' J^» LJ ^)1 ■ tj ' ■ " ' I /hj">L1,! (j-« 

. j L^". , „ t j ,*:. 1 1 1 ^^y^t-i . "*jji ** rt <Li L4. 1 j 1 4_( \ wLj (j j J (j_4 5 j-j I J (j^ 5 j I ■ *~ 




A.ft Vftfl 



(jl L$J o^Uj 'H 1°^-' 1 j.2 j j U." S^a- j ~'i Lg^jj ff-iA>, ojIjjI (jj^flj i^jJ") (J^TLaI 

jt^-T- ^11 4_L*aj_C (jjlj^) 1 ft «xJJ (jltl J^jLxlJI (jU d-jaLj ijlj-i (jA^ <j-"l 
(jJUjj (jiaa^jJ 4juiy_*>a (J" ' '" Lgjlj <4jj mijM jt_jjLii,l (J^ (Jj^a L}li_fl oLZiiVij 

jjSLcu i J j ft" Mill 4 j I t- j La jjW LjL^ n-dJj t^J .Sjjji^. LijLal 1V1 ^1 f-^-tjs U& 

IJlA 4J| Jj-j-i-lj .(^^i-1 Sjwo £-$iU Jj-i-JsaJj id~i.it.mj ^J jjl jl -in U cLu S-lLtj 




The Interpretation of Quantum Mechanics, by R. Omnes (Princeton, N,J,: Princeton 
University Press, 1994). 

Understanding Quantum Mechanics (Princeton^ N.J.: PrincetonUniYersity Press, 1999). 
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L^ )-u1 jjSj ^ J ajfcifcl *" (jj - 'J^HJ 3-*lj-J^3 f<uJljSJI """ 

CJ"^ L r 1 ' J ^ '(j-"''- 1 ** ^Lr^ lS^ J^t jJJ ;>j4 * 

. Uj 4Uj -»JLI pi j 411 (j-3 o[p ^JJI ^-ua^JI . 

1 j ^ j, &\ si a JJnJ (jH-ll 4-mj tl i "i U (j\Jlj_oJl dllj 

jujuj L^tj^jj Lj^i^l\ £jl * xLau ( ■■ } (_jjJI pLj-ui 21 dj 4_uLj3jJ9 ^Lo^ii i hljj J£» 

"" ,jJlJlj_^ jJaLa gjj] n " i 'r" i 
i In i i H I 'S (_flj_u. S^JalJI oOA JiU (jl £j* (j^aLla ^ : g ^ „ jjj , j,„- a j g^acj 



o3j[q£J| *. A ■■■ la 

a^jjfc J a"i C I [_£JJIj 'fa^flJ' (j-" 3 Lutlo i_£J-!1 Jj*-U»J1 -i^J->-l i *-^*-LJ (jjS .Ji^lji! Ij ^ll>S\ 
(j| aj j A ■ I SI .j *J . V>LLij LoLki- i_j.lr.Vl L _ r Ll (jVI ?r i .Loi (ijaJLA J-^Uj V <tjf 

»LIaj iaJLlII I jjt j_a i_jjj>j__t ALku -i$>~j (_y^ '- ' ' * "11 4J3J-*- 1 * L*51 -i up* 'ti~ ■ " » j^juJ! 

Ijji-l Lii>*J J-il • *Lijji£L«j1 A\\ ilit, Li > j-JI *^.1jj tjj; • 4-i£. £jju5ejj__) al^j (j I « jk>" ■"*' 
<JJ>LiJt (j| . LdiUxji iiU cr iu«i<) L&ljJ (jjM cLijjiVI ^oiaj^JLlI jji-iJI iUaUl .^ic 
(3^3a . L*j-4j_>.j tLjiVl Lill jjja l^i-J? JJ'AJ Ltita. iJsiljJ 03^-*-* *-^J (JT-^ Lri'd^^^' 

^tl\ 5 .jU,^ it jl5iVI (_^*-uj (_,i lLj1_? «-a LLjiLojI jjiiyJI Jl^Lj^j I :.„i j^-ti niJJj 

• SjjiiJeji^j-LC. tliLJlSLal JjJiilijLfl Wei LuJ^ d ** a ' ij J t *•■-»■ \ (J\ 4JLui 

U_U ^^^jLuiJI i .ii i n) *Liij^ja 2_jL>.|JlJI I'"" *>'* (jLj L_3jjJU (jl i_jcJ LJ) (J'-^d 
Li~i <) j a (jLi i/*^jTJ (j I ^Ltfl LOjl jJ . 1 i j_Lf. 1 aL^I 4-ujjlIIj LiljJLc- jj^ 4jj,jjjaJI 
^J 4_^>.L^tj LjjJ . t_p3jl i "('1 I JUt Jh) j lit Jaj^) — i J-" 3 ,"} UJ^ ll>' 4' TJ Lrlj>^ 
j-i. " >"ij ij_jj l_g_^3_>_fl (_yjJl SjUjl>J| CjLoj-j^iXI 4-lljLj 'l£jJ '^ H (*1*JI f-1 i^i ■>•] 

. laxv Vli* ^IjSJI KJlS^i ail* 

*_a *.li u-m ajJIjSJI 1£jj1_VJj3 ^jLl-o (jl ( __ J _3 sjj_ii (j-t-ll L*JLjjl> (j.3^ * ^hD 
[__j£, Ci^r .ill (j-ja Vju : t>;T J* L*£ t jl,''" o' ^ J- '^ '^ ^1 d^ (j^J . L^lnijl ;jji^JI 
<_Jt-_Jj!l (J3^J "^f (_-,« jij i-3 \j "i r VI Iju* Jj-j" u' Lr^ 1 •U Jl -' l5^ 4 <n1j 5jj .ml 

(jl_C IjJ VJ jft^LII l^jjLjjl jW.lt 4JI (*C^J J.lL « l " Ljj,lj LjJj.'jjJ,| jjji^JI (_K*4>! 

r-l—jj j-4 «i(_ 7 -Ji (JS (J-J 3 (oi*JI . 4J£. c- 1 * 4 '1 i-uVI * J U"i — i_lu2 LUl jjb l_i_j_jjJI 

.j*Crt I) 3 t-imljj ^ J^j " <-jJL_f _jJ jj" -v hJjiJs VJ j^^jfc L« 4j_> t Ml .i—ij^ 7- Ml 
«4jjjj iL }j_9 VI jj* 1_4 [voltmeter jmh M^Ja] j^>J1 [jjj o^L;^ jU-?- '^j ''^ 

SiLuLc 4-iJ aIjla" '"Li V| Jl «_aVI ajjt, J^ i fi i^j Lit ___•> ... ~_. t ^.^ < -j^T 
(j£L«j V . jJLljiJII j-iL! d.ijTfc.jJ,! 4JI jJl (__>£. tijj jj»JLj ' ^ ■ ~ j M dyij ^ j_j_>LiIIj 
Ijfi <>-jj!i ill J 4jU«~ i-.j-rj -Uj-vJI (3_^a ^pUia .Uj .>>!« :^H ^a_> (jl jl>-V 

jtjja oj JLjii aIajii (Jjtt *ij (JjO l Jijfl ellZLaj 1 I JU I i>jj 1^" j^^SIcj V I Jj* jjj . if I jjj 

iijvjil illjJI ij^-' La-J-lc Jjil^jiJI <L>.j^> UljJ 4L1-C. '.'~J La i," "l-"tl JLvV 

( JjjLS) ^;J " 4j ■^*- - ' iji^- 1 ''^"' J** " : u^- (-^0 L * '•*"* Wii-I Jjj ijLt L^J Sj^Jjjl / >jjLc jIja (*) 
. [ t jLu>.^ji.!J j *jAr- ^ .1 ISJI __j iljj jrt^t ^tt . _ lj ...'m p , ..Vlj . 3_ij jill l"i|M« .^.Ni JlxI > J - " fcJiii J j ^bi j l rt i-^l 



jjLaVu JL>-I jj i"ii ^jJ (j-*-*-* 3 (J^^ 1 l ^ J '^ JJt>° *jLtii| ftjjua ;jjfl 4" t i il I kljljjjj^il 
JL-±_3l ^'"j^ ^"'^ nljj g. j->-jj jl lIjI— *-Jjlj c-LLlcJ {j\ . tll"'j J-tj Cjlj *■*! ^ 

.^fljjm "Lot*)) <LSj^I=l1L "if I I (j*'* j HtrJIj I j 1 " 1 "" l>^-*; V ''*^ jC j^" UjLtjo jyi 

(jr l£- «_Sj itjuiwl *^a (J^al i "n (jl 4 "Coj ^1_"3 oJj, " mi II (jjt>JI tjU^ >% Lol 

5 _|K ^IjJ-L^ iLoL«J 4_di"±Jt_<J - 1 ^ J ■*■ < ^-Ojijt_« JjljLa.il till) .^5jjJi [^J~ '"^ 

LalLlIj sUj^. Sj^jLts "if J (—4 La LLi^iJl^J Ifl^jLt,! 4 j'Ci.mi^ISJI ^Lj^-loJIj . «sIjj» 

MjJjl nij tjr K jA La ^,1^ Jj-«-i (jl Llii^. (i-yj <4jL*3 ia^oj {j\ }<Lv3 Lojt l!lj i^j jjjs 

I JlAj . I UitU 4-io^c 4JI (J*-aJL ui±i La t^Sc- ^L*ILc.*^l £yi Vjj if^Lej (^^ (jjujj.oj 

ijujj L*j]j ' w ^j - ..\K1I joiLiJL Luj VI fj* jm LiJI iob^Lill -"'I —l t..^tl 5 ;Il ^;«j 

j_uaHSj V JoLuj-jjiVI I JL4 ^jjfclli^ JSLi ^jn f^lSJI «-tL»Jt i In j M mii aJ 4jftj-lljSL!l raJLtJ 

cjLjJ ^^ Ij-iLi jjjSa (jf v?^ ^3 S4j£Lluj}1£J1 KjdLlijJI LUkA (_^=^ SjLo^I Ijj ^ 
^jiij liJLuk . Lbj , „ h\ (jl ^jLl'I jjUiU (jl) ljJj "i-i»U (jjijJI ^.il-i"i nij t JLij (Ju^ 

— £JiJiJl->- (j ii i n 7*t 4_ujlji l1>Lo J, a a 'j^a • s <j " ■"■" /ui->- ■ ^ ■ ~ ■ "J (jl : Lli jLavs 4JLl<3I 
^yJt LftJ — '*;Tifi LiJj* miU jjjt>JI (jjSLi Jaji^j—i mJI Ojkj I ijljl JtjJaj-l (j) ^itoj 
j j inn'JI 4jl iu: t A~~ LUijLlja (jb ialj 4j|jJ ( _ ;p Ll Loj -4jt-uaJl *j^ ^ LLaiJI Jjjj- 
j-5l^l j inii'i V (J-3&J "'_■"" ^4^ Lutj — JhJ^VI ^i L}itJ_jlj ^>-ji (j^f _ <Uj_ililI| 

j ' ■■ *> ' (jl Jj^j (Jj '■''■"■ L*j_j^ d " **• "•*; jjl>- ij^dLuj) (4J (_, i»i 'ill Ll I i a j ^j^a La^U^jl 

lH^jlj* ^yi LSMJaJl i4JLa3l^J (jjjltl ljJj"1mi1| ^jjuJIj ^j^JLsJI "Ljjlcj iJIajJI |JL4 

. Lll *i»JI l^nMM^I (^1 ojSJl (j^Jlji 

l3-" (J' (j^y J-J^ '" l>I ij^j 4^ L n*1 (3£)-l3 ol (j£. ^i'*- >*1 t«(— jjL*_jJ1 Ji*>Li (^ 
al_J3 iLjjilj I j oU'c (jL? (JjjL-S (J^iJ - ^ L>' '(J-^' ^ -! "^ "*" '"' P' * .' ** (j-^ -^ 



m3jlo3LJI A " U' * a 

j| Jaj—LjiJ ipj_Uajja j_^f ^^Lz. J) U i I, I Jjj_iLiJ (j^-4J 'LjIj La£i *2ja^J,l CjLaLjJJ 



UlLl 



(jj-^ (jhJI oLUtll :JV.i"< mVI ciljjt ijJLiJI jdnUil jJsjj . Denkbereich 
. ( * J ( jjl ... I jj) rJl >U1j u sU,U jiL£U1 cjUMcj ( jl ,j ,^ ) LU^I ^ 

4 j i^i ^ CjjIS l!sl La jjj-Sjj Ld 7-La-cuJl jl_i« d jjfc (jU i<iU Cj-JLJI Q^Jtl j i^itll 
i/<ilJljSJI *JLc i^zl f.j <>ill cLSJI (^ <Ljjaj_-*_»JI CjIjJ^I o JJb jj j [~Ti (_LJa 

<_3j_i_u . ^jj-loJ I L J-"" | ' LAj_j_lu_?0 JjJiJa /jX- ^-I^J_^%Jlil I jj'll^ L> I ilii T 1 _3_J_1_J 
|^_J£ 1 1 « " 1 1 aJ L^LLaJ L^ja_i-ajj i^uj _ J a ^ '"" a * * * {jr^ ' j *' ' *"' '"ij iJLlj 
fjjA . 4 1 «J jU (_ r L^ ^.j-tlaJI jj^l J . Ujl . „"i -^.U". , „i *j ^yaj idJj Ji , t" iU (j-u. ^ n 1 1 ^jC 
(<Wj|jSLf1 (OjLc J i ^i rri (Jjl\ iaLuiI,! J^La, (jyjlaJl ' * '^' * Uni (_3j_i-u t4 rtj n^tl 
.jj-^-VI llut (JT l£. 4jjj-i*aJI j^ya <LjJ, pi jjirL dJj'i'ril,) (j-it*JI {j£- ^jj-laJ| 
•ljJojju iloliJlXI LLl1^2JI l£Uj Llaii I j I , "/- 1 ^^ jj-b _3j_^j i^UiJI lIlSjJI ^ 

l 3j_uu.j ^ jjl a ^ : ...sjcti KjiLSoJLI (>a p>-iJl <iUJ >*j ^kinematics Kjil ^j<1l 

tj^" n j ^n [.yi^ ■ t^«*ft ^ j . *— a Jajjijl ^^aij JJLA ^^J i4JLc. j j_ijj ^1 J-»^J V ji-l 

5^JU 1 1 U j i X 1 Lt 1 o (j~JBj~J-a dj5L«j Vj X ^JjJjJI ^L^ j) I rili (i (jiyjij lujk (jl 
d j .U ^tl ^jl4 Jj_a (jJfl .^^jl >jj IJl <3jjJjt^a ^J-C 4jj-jiiC CjLjL>. ^1 J-'^aJ 
aJL -v - h. iI j_A Jj 't-jJl ' ^ ■ • ."11 jLS lj| t4 j tijj^i-j o| 4_i^lj ( n (^"i {j\ «^.U" ..." ^ 

^ /" i ^ " 'i^j-^jJI j^'H j^- 1 • < »!iL^:! (.j-a^ - j : ^»-lj) -tiili^ Ua-°j l" r - "" j 'uSjj-^" 6^ pj-lj L-*^ 




pljjjfljlg £fejAj| (Jjj 



j^Luj Vj J-i^al _jjcJ ^^l^. ^y^jfcJiJI £^l^' l> u ^*-' l£>*-1 IjL-l^ ^J LatlJ jl 

" t ■* 

.jjLuiJt 3b! S^Li^ "ISjj^aJ .^L<» 4aJlj ) , \ YT (_£jLluj X (j\ L».i»-Jj ^jjii) »JL».lj 

tiaJljl , ^Yi (jji Jifj > , ^ YY (j^a jjS'f x jf (>* Jaia j^bJI LuCaj L$ia.i ^-j-ij 

4-^ajli a i , JilLij . \ (jic Jlj^j ^ Ax ojl J_S_o U**j ^ J YT ^jl ■ ,.' X (jlj 
j_i£.j tJjjJjJl jj^j^o Jtlil LjJlj jljjjlilj ml^gJI CjIjLoj j_pLij i4j£jJL1 ujLjJlJJJI 
ymjla Av tjlc Jlj^j 'i/ Ikij : ^ V 4jjI Jo/iM \c.j-lJ\ OJ Jj^J ^j-^ t ^iilj 

.*,*), +j ' i * 1 ~ ilru jjii 4ic^^j ^ . 1 Y ij ^ , 1 YY jru 

(Ji-I J I n j _■". IC ^Ujjj 5jjSJlU <Li_iiaiJI \ o rhj'if (j,\ i<"T> [j^U! (x,v) tjri"l-i^il| 
(j\J X (jjljl^VI *-OJ ■'•■J'*-; ijjJj^jKil iJT ic. {j\jj\j£Ld ^lLi^jjj s-LaLoj) Jjt-wnirt 



?' 


1 













v^^ 
















X 



•JoJdjJ^mi ^V^ii*' It O^ ij^-*-" I— 4 Li"- Jjb.L--v ^ jLL^iJI jULb Ui1 La^Lul 



sjr 3 ^LjjJI jJ-j.ia.TJI aI J-V"u J 5j-jJi (j- g SJij . i_gj~ in U (_j-l£- ^r^ l)J ' ' "^ (_>" '^ 
jJt^t LLtIa_3 Ljj I i "< r, I ^^ jui^LJ (jLj |J-±J_9 . P-tj—oJl ^jjs j! (jj " ■ ■■ 1 1 ■- U , „tl 

{jrJ* iJU (tfj~ i n U — l~ , „ t| ^jji 4_t_ftS*>Q 3jjLlli.| (JIsLLi (jjl pij>.jJL> ■ ^ ^ *M 1 f 

TtlxuiJI ^_y« L) ^jjk 4 *r_j « a d ^U* « ^| 4 i i i, j'Li ,M (jS ilJl ) *J i^j * " ' '"'*" _y^"' • ■• a 
„«D 3 3UUI ^ iLai Lulju>.j LftA X,V jljJjJU :3_i_l^_L]| (jjUi't ^|j " .»tl 

D rjL>- 4-iUlil jJiLu D - V 3 jc>i 511 jjj .D ^j^JL 3^, ,u^n tf j^j j-o^j 
^LLHj^Lu [D Vj D Sj.nflll ^fj -.D'j D» a : ,u5i> <(D aiill D 3U5JU) 

ijUjSjD 1 j D . LuLj ^jjitlj JJsl£llJ i^iLiil diLa^liJl <*jvp \j&- J j ■ ■■_■ olJ j£j 
^L: D => D 1 ^_j>UI ia>Uj ,D'j D jtijiaLUI pl'^Uni c.iUau I jl ^-^K^ 

i"\\ .L^iljltl 3jju1iI iJ-^3 . D' 4n\n ill ^ 3.U i>>~i 4 D 3 tiViitl I^jjS j^£j ^yjl 3JL>JI 

id j ...1 1 rrVl jju ;1 ) >-ilj ji ii i*il ,lu~ ^ i ^^3 L^_i| LfcjLi-a ^ * j s-w .^j jj^Lci 4je_l^^1I 

L^j JljJ tIj tJ jJ1 3-Sj^jJaJI liilj ^ Lw i LAj-i-uLj ISojLujSJ! OJ^J ;t— iLLdlJ 4 j ..I, \'i& 
.djajjjij 4jjI31jj 5jj-ua ^J Itjc."^ LLJjji.1 J5 if 1 jnln'ia (_£U K jjLa i jalll (j^L 

4j_ias uj^ 3JajJ! 4_>._j (_yi^j . dj i>>sl1 ^a i t^> d jlr ljjujLjj i_^jlJI jl_i_±i,l 
' /tU»j*i l_Lc^ j? . 'vt - "^ 4_iic jj* Lo »_o ,3^"" La \ ir 4_a_iLi-i» jiJaljJl ^£l L« 

(j_jij I i m\ 4^3jLi^s 4_iiii3 «slj <t-w 5jjjJl» Jj-ilS i4_3jjVI ^^SLujjLj 4J_Ljua 

(jjj jjl (J-^ (_3-2-3e_jJ I ■» jt^." , ., I I a.l'if n_^j ih | »j| i || t l ' fr | j ft, ■%. JjljjJI 

I n i ii- Lo 4 i i>< °l J) I i^ii ™i»J| ^ 1 «ij .(jJ-uaJL [4^>-JI (_Ji jJoLUJI jl j ■ a ^ uJ^ll lIj I -it *j (*) 

«T ojLjJI Lol iLtJuij (^lia ijj-o-\ tijIjLLi J^ i^jIjLul ^l i4jjj_JI 4j1S1 /jj iziljLuc (j-fl> «-sl_>II 

■ ■ . ^ ~ ^jjJI ^ '- ■■" H 4_ii3l ^ ^j^a i * j° ' '-~; ljJIjJLjj (OljJI j-o La^LiIj (4^-=tj j^jjl L4JI J iLi_iJa_i!l 

^JaLnJ I j l 1 . n J»t oljL_tJt (_jX^j OS 1 <j "*^'U s$~" x ^ (j-^ 1-alitij.Vi liA .cj-jJuJI fj-iijji (__Ll 

«SL>- (Jl - "J ■■■ ^^ .,«jb ri -"'-■" I l£JJ1 Ji^i till 1 j^4 jjJ (jj»J ■ I rt 1 1." J (jLjj_a -4 j iii"q j L tJ ij jiiLaiiJ 






kLIiLlJ jIj^J 4>*-j» <_^ JjJU>J1 jjiaJI I JLA ■5_ ! <Li_m I >L£JI l£Li_olJjjJI (jJj 

jjj^J (jl jJulj "iJ ISLjjoLljjJI jjJS '^j' ^° ^J '^ 01-^ i^Jj^LeaJl d_ij.LUl (jjj 

J* 
* ^jl| LjjI Ju-Jpi :i^llj JLia i4_>.|jj^) [j-ojJl 1 $+'°i j^'l iSl-ul 3'J^H (^ 4_uia5 

[_JI I,*' fr 4 *> -»• > 'T .at (jjajJI _Li^ D d_j_j_i a "I ^t^' a ^j jl < ni 4_£.j__i_uJlj 

J ■ "' i ~ T jL*j Jfl ^Mj ^L-jjIjuvJ ,»Liaj jjl (jil |7' "' **■ ' ^ j_ ■ " ' * * riltlUi/ii] 

4S^»J1 Cj*^jL»ja (j2 'j->-t J-j^t -i^^ dy j^l .$-* L" s-^*j CkO-JI J^-^l 

AlC V' . X* Z^jJlJJLsJI (jrUj|ju>.yi f tli '■"■"! W J^ 4.lSLj-m>l£J t ISLuaLjjjJI (jti 
j^ (JjM^J 4^^L«JI <sjuik ./jjj-u O^^LjljO (Jjw (JJ^ (^>il ft'] (^J^i-T i^aj <Ui»J 

yjt o'^ '(^JLi^^^t j-it ULtLjJ til) LidaJJj r Lc>U 1( >jJt ^L*:l 5LS 

• ULSjT t Jijf 3LiaaJJ| 
X . V 4i^2_l (JS ,J j •*■ " . t £jja j ' ""~ D 4J_i_t_4 4_2iaJ^q ^^ L^gJ I < ^ V 

D lij^JL J— aj-h t^j_ui .t (jjaj ' "~ x , v l£j->-\ 4_laij j^Jl *lS j j-^*J1j 

iX , V cLLa_a_LfLO ' ^ ' -» J "' LT^>* ^^ 'X , V 4ia-alJL SJlIj ill <4__oia_L«JJ 

"t-ij d ^;~' 1 'j^^ Cj Ljj I J^>- J I j|l lt-^ tj "'"' L7^ 4_j_iJa_aU Ij-oj □ jj\jj 
3 (jrGj-Lia-flJ I (jl jji] Ljc_Li>lj (j_9^J lj' ^, * .' 'J -t tj-'ij ' '"- D 4_dJoJi,l j_^ 




iQjjIflSJ [ 5^ui^u 



~r 




jb Jj-UI Lat^aj ahAI"^ ^.LUI^ .A j o" -hH *j au-.n;., ,t,i| ; (y) JSLiJI 

D ^yJ] lUjjo D jj i'ij -v <(jlj^»-t d j 'i dj 4fo-fciT J-lfc D' tJj-»-i 2 S U *■ a Jib jLa_2j 



^vx^>J j_1J a ' ■ - ' n t (Ljj jj j-jj-1 I Iajji i_Li jJ I <_a l^ " ^ ' -^ A u*-* ■ ^^ * *■ j-sLSi 
3j5LUI (jja 4_a_aL^ ^>j-i - 1 * " "■ t^Dj o-ja r^jJi lt^ l-a''L-a i4_^_i_a cjIj 

i J-aL£ ^Jtj Lr Lci ^-usLrJI ^^UaU.1 JJljcj L^jjjLluI ^jUl i Jjl\ 4 j <£lsk.\1 AjjjijJjJI 

jL£ lJ£La> . (i-dLSL 'bfc l -ij-a-j f-^-*^) cr^^ j-uoL»J1 jjl«j j ,.< » I U ^uSLtJIj 

-L^j i ii i jJfl . jLiu-t z! (_ T 3 (j-^Jv-il J->-^JJ 1 "Juf (Jj-i^aJI aj j ii o jj «"i) LlAjIo 

((jjjail [j-o j miC (jji-^LiJI J^= Jut (Jjjj SJjJ^' 1 ' UV (j '^* ^ Lt-*^' — i3 ;> '^ *— *^5 

J£ Jj jj =Liic: frLLia 1 LijJjaj j| LjjiaJ ^J-' :4jj_LLai! aLc ^J^ (j,^^ A>^J .?-* 
5JL». ^yS (JJJJJ i^-lLua ^ (jja-i^sJllI pjiJI (jja j^^ *^1 • * A * W 1$ ->*" JM^ 4*iJ>" 



jjjo >LiLa 1JJLC \ *; • •• * (jlaj-xij i-il^ "i Mill (j-ujJI jl jt-LisljJl jjjS (jSJ ' ^J^LijjJI 
'4 Jl lill 4-*SL>JI (jil Jj i^jmtl tiJjJLtlJ,! (j-u^JI (jl .|_£j^>.lM 4_ilfl-iiaJI JLclj)_flJ( 

\-4-Ac J t~iiitl 3 j,'^.5l| (jj£i j^^J (jJliJl daj^UI .[^jlj^a S i] (jolJLa ^njjrtJI 

(j a i^i" I (jl "J^l (J. 1 ^ ' "^ (*LjJi (jsJjLSil Jj M^ ■ ■ St->Irt Jajjl J !>*-* .9-* i^^jLus 
(jj» j miT jjji-aLiJI ^Ja J-i£. (JjJu SjjaJll) (jLj ^- i>< fl" (jr^' d J '^" (3 lJUja ^-*^ 

J^lo '-Lit. »lj 1 "»» (jj)S[j SjjjJI» 4_lJ^V| 4_LjiaJiJI jji/i (^JjjJJ i * '" ^-l^J iU J-?j-^* 

lJiJL^J ■ U ^a «JjJ^4 (JlulLS L^-iSj llijj*. ^i,iia cLijLjJI 4-ULaLU,l jJUJ LAJJ 



Lj5 Ijjj .j<iJj|jSL!l riJLc Ji-Ju LqJ if. 4...J n j 5 "fcJ 1 Cj Ljj} « -<«n.l I fj-jj 
4J 1 iUU^ (_jjjul jtjaLj^jJI tiUj iiijjL^J (y> TtjaLJjJI *1 j a h (^^ l_i-C:jj 
(J5 [j^. (_j 1 jp " *t (ji j ' ■ ' * " ■ ■■ " (J^Sj (jl ' . ' 7" - ' a " *" - ^ ' ^ ?.j-^>J1 * 'k> ■" (j^ 
(jjuJI jl LijLLa 4_ajJL>. jj_a a£.jJI lj-Lc i ^_j£LdjJ1 ijr ^ (LojJl^JI LJJuIjjL 
(_jJ->- ' 1 jl n r 'U-* L^o I (j * a (Jj_56J-ljij 4j>- j Ju vjjjj n f , jjjS ^_tujJLa tiJ jJljjtl I 

^^LJll 4jI jl±JI JuLa jjjj.'ifl't (jl a) l*i < n_i j^*Vl jpa itiiJi »^oj . 5 twll jjj 

(jl i-ju (jjjjl (jl>J.I 4Jl . 3_)1 ^-Lll <jj (^j-^-l »j « ^J-^ — "^1 u-^*^' 

■ I'* L.i-!.i."ll (jjs I '■■'■I ' i_§jii\ PjhJI Ijla (jju Sjj ii_jJI l " « _< . u ojL^ IjI 

(Jj4 J^i (^ lJuJ^. LlSLS J j -»- "■ *' (jl LajIj » jU" .„'! Ljjj_3 iLi j j_jSLjj till l-iliV a 
^jj| S_ua)LiJ( ^j^itl ^jjt QH^rn jl ^^ic ljjl_3 jjij U5l^ t 4jjjjJjJ1 Lj^J-lS 
l^'j «_; Li|>La w ^ '"■ ■ •■*' V liU . LS^VLa d I * *^ J LaJi Hj^-jJ^I iLjaL^Jl < *-* J ° ' ^ ft " ' "j 



; ^ i.: .£. ^ '^ 



IftjJlgSJI 



jJlAj ajJL-J iJ-^V lt^>- Cy* <L^-i-a_JtjjJ I <>JLA ■• I ^ * ' ■■■! J..} flU tj>s <Lji JL 



, d 11 .>>« »& Lkus (Vo 1 JLi. l_3 aj L*s ajfc La JS ■ '** 

^ hjjUI fJL±-ll £jL». d^*-*^ -^i-^j-" ti-jJ ■»■ L£>L^o J-j.-*- "J jj! Ltj 

mj-* (_psj V I tjl Lojj . >LolS LjjjJLj <LljjJu (d^-j-ui ''"■j ■»- tjj^aJLiJl j^LaJI l— ijSLn 
H jr usj'^\ *JL*JI j^£, &(_j_<Ii JfT 4-ol«j ^| L-tJEj 4jLa i4jLg-i-!l ^ Jj i^i 51,1 4Jl£La. 
jj I i_-L^tJ *{£j—l£ 4_^qJ i^ 4_±Jj>o (jSJ ^UjiJ u) t t tl M<* rf *\ In i jjl ^jj.1 £yz (jSjj 
(jUil L 4j_j^ JJBjju* 4j jj USjLs . *J LxJ I I JL4 tj^*-* jj 1 ^" 1 ' t rtjS Ll^ljjl^j a.1 t"ij 
i Lryo-U 1 1 l>jJl4i (^ j-ila jjl 4j-ujJ^_£ (^ 4-ili. Jj '-ll (jjj '*--j — tCjl j (ViLjJlj 

. 5 jLLi (jji La ij-j-tiijj i ^Ult t dJ r-j-iij jjl 2jl t_ijej 
tLl^ j'fl Lh-J^J-^ 4a^Li.j id j ...Li^i^/l <4_»j_iiaJ1 ^jrjjlj^ p^*"',' ^jj I, i -j i_3j_tu 
SJjLii 1 £ jli jjLallj «Ll>-jj3 (JljJu 1 rt > ^ j ~i lZjI qj r n-> jjja /tj L«J I L_oJ Lb l/oiilj^j! 

>j I'intl Ifl-ngiij LLia^ ^1 4LalSJl d_LLbbjJl 4jjjiiaJl jj^a i_iL*JLtl ^1 ij^yu^LtLl 
i".-*. t ,j^j\x\ jjt, j_^jJ1 1 *1\l alt d_stiis1jj LoLaJ 't ■>-_;'- ■ -- Liiajl LgjiJj 

j, 1 '"' Jt3 LaS 4_JaI '" t d 1 ■ >» n 1 1 o,x& (Jjjo (j I 'ifl . 4j_jjljj d_jjjaj d_l^>J 1 1 '■* 

jj& (M-J^i .4-^Ua jl ^4-Cj-lu j\ itjlsjja j^ljL^n *^^i>4^' 4_l<^SJI a j j ri (j J( 
jjj^ (l)^ ^ ' "* n'ftJ-ll (jJJ J-C Jj ?j() is\\ xuLiIjSjI IS j nSj-fl j^a -ij_3t_a aj j m 
LlajI ^ 1 ■ -~) sLuLj-idiJI 4_j_»SJI jjl -^-^ '■* (Jjt-S-t LtCJ i J j i^l tJ.~iJ| j^J| jj U'H 

[>5J_«] ?l>^-l J^L*j W-^=Ljj U-^ j .' y (observable * aJa^^diJ ^LLiJI 
3jj_ttfi ^ 3JI j ^ ^i«"i iJtjjJ'l j-ij-aj. t£JJ1 fjJ-Jt t>° ^ lj "^ <jf -operator 

4_i_Sj_j ( _ ;r jii d J ^) J •" =L- 1-4S-II (J3^ LdJ-Lc (_^5 j_i^a_>J 1 4_>.j (jr^- frj ^ *!' 

aJL_>JI *Jui (ji ^IoLU.1 [jjJI.1] plj-^-^l J^L_c jjV t 4_£ij ,,J1 component 



^t-»' (jjjl_i_a 5bl -ij-^j-j 4 n.»j \.a c. cij£a t_$\ 4_jjlI •-• ■ - j^ eu| '--^ -- i31i> 1^1 » 

JS jjV LaLcJ J-^9^ *(j^ JS" <tiJ!^U1 ^\ 4i,,.',\\-l .4-Lailtl tiilU IJJL5CJ3 ljji,ni~ 

.CjJteJ ^^-LfiaLjj i^^caJLi. (^Jl^-^iJ ^(j-i4i 
(^ j_i*aj*Jj A 4-jjLj3-jjSJ1 4 j n^M d ■;"" 4. jir~» nil ^i ^jis (_l!^«LJl,I a^J La 
4 .j-^a tjiJ < «j I a I- 1 **j . 1 aLu <L_it ^slj «i l>°J |J ^ ^ 5^_l_ill 

djjljjl jt LaoLL« iL^ (>c ljj;«~' . JLUI Jj-j^i ^yic ^property 4_ixoLx 

JU£. 4_jjIj ^ . ^ Yij ) , ) YV £fLj ^j^Sj ( _ ;r i-LjI j jJI s-jO LdjJJUJ ' $ * *' ' -" J (jJ^l X 
'"• ■ -^ 4Jl 54 j i^LWI (.ilJjJ tiJ^LlI djujj^-aj (j? i <^j <_£ jJt La jjSU .^UjO <j^a) 
jl ifoiji ic^ijt^ sG( Ijtc La f^) nJijuJuj* 4 j it, j J^ i at S^^SJa ^jt =UjJ 
J^Lc. -i>=t>3 lL)>UI (jJ] 4 j , „ ; 1 Li jjfc -J jjl] ««_J2j_ob J ^niJLsJI (ji*-!.! (j£. 

■(<-ry" l>"i»] *Lr-1 

3ljl Jtl I -V "i miL I ^ J.\f J J '-^> -^tl -3 oLmt J a jj£, l±J_}JU>Jl * J ^"~ • "** "^ 
4_i^fj .4_fljLijJJ 4_j_i^jLJtU l.}JL_=e_a i j ■ j r La ^i* a t LuJ( 4_j_loi1JLj .. ^Ua" 
La L*J!MJ.I ^j-JJ 3 ; m'fTL) jjjLlHI 3l jfj ( 4-uaJL>. 4-ijl^'J ^^in V ((^'..jaJI)) 
4K i-dJi (j-a *(^-i V .4j 4_^L>. 4 .i aft! ^ j ii< (j, "ul^ -I t\'. VJ (J.-A 
SjLp^jJI 4Jii)Li (^1 *4jjjjjO Cj L^lla-Lji-cj pi ( .-a j La 2j (44UI (t-iJ^O,lj (3^*"' J 
(j-tla uj f-j-tia^a Ju Ju*jj i> Jl>. j (\JAJ La jjI 4 j ts> L>J 1 jjia-La : 1 j ^ j Aj (^^jj I 

. LoLhj ijjh-iaj j^j\ju6 

4 uoL>. Ll_JI cLujillL jjk U09 . (^g jj IJ--1 1 1 Jj' 1^ ''I [_^ Lllj Lo (jjt-i 'j ' ^""^ n 
AjfcjJll ^2 JciAJ v±S^L!,i (^1 5 1 niUL ^yJA a 4J ojSLi LvJt I ^.^ g <i '1 (jl y^t*>" uj 
5_j^LbLjjJI 3 <> ->j-l!l tfj^ji Ji-a ,4_l!Lji_o 4^ra "^.^3 4J ^-3jf SjjJailJ u i^iL^Jl 
.(projection operator ji) projector daLi^l J_^Lc (j^ .r.~ La a_^aLkJ 

jjiuaJI Lut jjLijSLaJi (jLmj^i *$\ 4J (_>jijJ *!>>"i (JjaLc LiAijI 4Jj Jjj .UVa Li£..i 

. IjJOJKj 1 J^ljJlj IJuJjO 
j^! 4-j .^>LaJJ 4 Uj.m jtl dJL»JI ^ >Aj ,.LSa (j^vlj Vllja ^U.'i tj*^ 
5ju>-j (jJj 4 j in ilLj 3j 2 jjrjj i«_dJi ^j 1 11 -^t X «ji3j-l.! (j-ilj ~v | jjl cr^ O^ 3 ^* 
<J jji-J (^JJI ijJoUII Jal rt inVI J>3Lc .(LbJuJLjcU 3j^aj_L^ V 4m t a J^L 
4J] ^^ic 4_J) j. l^ i W ^SUj i^ (X) 4_i^j_4 4JL5 jjlc q ,' kj LaJur. uLs^ii ^ 'i,»-a 




«i ■:•■ !«< II jLA...)a 

a^iJt 7"jL>. I j ■* ■ *** \}/ (X) r&J-9 Ji 7t i i^"i La-Lij .- 3 (jja (_>3 la 2 (j^a ^ iSI X (QJ-5J 

. il V^-il ,_LoLc IJjLj r-,-*. I ,rtj*i All 

j rt 1.0 (jC ^"^" ^° (J^-JJi 4jl-i lIjjLS I j| . 1 J_*.lj jl Ij n iiO ,j*""\ J *" ; til a ■ .,NI 

(jjj (j-<* 1_4£j_jj «t-LL>J! (__>^)) 4 jl n r (jLa i V ^J Y jj^a 3^ " ajl (Ji-lj ,U "t'3 
1^ n i^ JaJJL) J^jJi 3Jb C^L£ Ijj UI ijLj^^ 4jJj-L^a L^jt (_f I - j^±£ 
cl^^Vl J^oLii Jjjjlnl Juu (jlfLa J£ j^J l^ii^i (jjSJLuj L$jLs tSjJLoJI uJUfc ^J^. I J 
ojufc (jjfl JljlI^I ^> j m a" 1 1 4jjL*_>a L«l j ^ — ■ (^2 4_iJ[^ i>i a L^jI |_^1 if^JJUJ 
(j-uL^Vt *(j-uJl . Ij^jv 1 ■ ' ^ «; Ljj_i.tj ' " a j ■■■'^ ■■- ''-~1_; (_|^ij 5-Uj in ■!! 4_)L>Jl 

o 1 " 4 j q ^ILiLijj [^Jjaj ttj-^-j (J-°Lc- L^J 4j i^i L>. (J^ (j! ^jfc jj^joj (jl t_j^tj (^jlII 

. _i^>.laj >jLll3 ' L-> ^3 I i * jjOA-aJ,! 

(^j^li^iV (JIqj ^1 .projectors JoLi^VI J^l^a n>>bjJI cjLibSLtl jaii 

tjSl^-i V La 4_jj^>L>- jjT 1 Jufc LyiiJ (J-A . JL^.1 aJlj j_a_LcaJI j-iA L<j_iJa IkiwU V3 
LjjI.5" c\ sLijj-Laj — 4Jol i ii i\ LlK i X".*» LoJiLo t 2_)jl^ ji <5jLuo tJtjQ (j' W 
SjLJul Jj_3cja Aj£ IJlA (j) 4-Cjjju i a -^ ' Lie J ipqivJ,! iiaj_uaJ1 1 J-lc i 1^ urn \ 
JI^jVj . ^_i i i i >i 1 1 ^^-^.Lo^o pLli_5j| J^Li- (j-« 4_ilaLi- ■4_>*J, ' ^ J '^J ^" UVj jj\ 
(jr^- Lu} . ol -T- ( 11 jj^a jjiLa-j-i jjl jJj-3 4 * l-^aj (jl t— iJ*lj (JjjIs (_5J>*= LxaLal 
LZL-kJ 4 j nn 4_LLj ■'-'■' — "j lJ>U.1 Tjuj ,^ jlmll al_^>o^l ^ - * 5 "'. J^Vl 

Ujj ,LiJ>Lo tiLLi j * m i* c.:< Ijl La ij^_ij_«JI i^jLiJl L^i 1( «Jti V L>S 

jl rO-L»-l U^Li <L*JJ!l (O-^-J ^1 ^ . 2 LJI " ^ ' "Vl JI-jo i^jSJj LJI j ■vl CjjI j » '""' 
JjJj Lie J Ij-^J - 4jtg_3 /jlr JlT. 1 in J Ji^ 4 n \"t -r- a Ljljj (j-^ La (Jl^-u ^l . K> ' 1 1 

jj^i 5^j.j (jja observables <" l^>M-a ^jSUj U Pj1jk-LI pj-6-*±\ ^-1^ Sj^ 



eLjj^oJIl) tjh'i ft 1 1 Qbu 

4j^JiJ ,Js, random variable ^Ijmi.II .>jJ*iU fj^-y ^ (^k. 03^ •& 

:<LjJSj>. 3 n ts*\ tiilj «Ui*J La L1JL42 'i_fjJiJ V CiX lit. 4/\ j . u^lSJI ."iVl Vi-wV' 

a ^^jjo iJ^^Ju La^j-4-i ^-»-jl ^ * "■ 4-j ' -ij- 1 j-^3 lA^J *(* jjt ^ -^5-^,5 u^j "' **' 
LuLs .a jA u£>LtJI ^y Oi^i9 <JjLL=JI ^^k. j-4>II j <* " <"j La -tie . f ^j 
4_±js-Luaj ojljv J£ . a i—sj-jJL LiJaj) "j j j ■" ' .jSLajj event u j_>. (j_& (jr 4_i^j 

L- O -1 i /t tl (<^>-M jjjSLljj nil Jl llj^AJb ^yj^Juji C 4_3-jJI (JLjII J J I I n (jlc . JJ-C 

4_i tij^j all i_3jD_LiiJI If . i " " « 1 JLaTl^I ( jSL<^a (1jJ>. JS-I i l^-J-i-l 3 . 3 jJt <t) 
diij-*j>J,l -(L4J <-3Jaj iJ7 Ii}\ 4-flj^l-itl jl ilx. j-flja j I I j} r*i Te^a j-^jJI (j^ W ' L -' 1 ) 
lj_jila (j-a . ■■"> HiLliVLtla.VI ( jlxcVt *CjIjl^^I» t 4j>LiII |tu^Uil J^ <jj£il 
jljtJLa 1 'i ■ ■■«w i-£ 4jk jl <>"r. V I (JjjSLflJj iJluLqj ' l-> ■» 1 U ..^ a cLjl 1 ill n ,",<- 

(jitl] ^LLi^ ^y^ ^-J^ *JL\II <jAjjLjj j^a L^*^jjj (j) ■ jU" r ill (jjJi rtjl .,.^.11 

. \/>j al * t I , "i*V I . -■» 1 yg"i (Vl 

LiJLuh JIjjV Ujj .(jjjl^ >■-«<« Oii_o ^jJI Jj-lJl ^jkj (jl o^' lP^J-^' 

7C_L) Lie J >( JJ r ir l_4-S I j J II .1 I J I J_C V L) ^ 'J -»-■-" " d Al"i ^- a Cj 1 J_>. | 4_J_i_ 

(j^j eL-ajjJo (jj-Lc- J-a_jjj ^ j '^ ilLU j ^J i X A"i CiJS IjJ — L-oL_>- ."iVl r, " ^*VI 

Jiol Ji)i jjji ^jbj - i^lj^VI 2Ll^_jH UUb jl .LpJLv jl . jjJl diUa 
4JjjL>J! ajj jt» ^jjc.^fl jjfc a 4_^jJI» iJLHI Jj j I.. ^ t 5jl 1 11 iijLi. J£ 

(^P^j-3 (^Jlt*-! Jui-Li Sjl tc JS^3 i4_L«iI| ^^ (jUill (iLae-Sl ^_yz pjj Ijotj .«U 
LJl t T <-'fcJ . 4jjL^ jl 4_J3.jL^3 CiJL^ I j} LL I rt iU . J_>.| jJI jl j .i n-JI (jJLi^aJI 

lIjIjJ j tit > j t -v tjLa tiajLi^ a SjLljJI jjSi Laj_Lc <j| 4^>-}j-l^3 L-j." .»'< 

(^^A JJ—loJI p ■ «t ^aJiLua_>JI j>juli tiJIjjV 5toj in j II 4_i_L£3LjJ1 ^ Sj^Utl 
jjc j j j « 1 1 1 .l-J^U.1 JaJ L <UI<.« iJol n 1 .it JjoLiJ LujLlu) ojLlc. JS £jC j^uulll 
j-i j *~H (j-a ^JLi 4-Sj^IcJI j j ^ 1 [j-julS J <>i q t (jjSLi SjLjjII (j^-U-UI ^jj^J.1 
LjilljL^V X Lu rtll jLicl Jut (JLiXI Jj ; - -■ (jjx: .3-je^.i^itt 4_alll C1jL<iKj 

jLaJajj 1' 1 j * ,^fu t x <fju 1 + j \— jj^j * 53 Xi) ^~iln t»»ji (j La ri ' ■■.-■> . i'^-j j 

lIsL^-u] LjJjji] ( J^t_£, Ui^L^LuaJj i4_ulAj ^itiiLl I 11 jM i<^-J) d * ^"' **• A CLlI <lKi 

. J»^tl ) |JL4 l-Jj^J LxjT ^ylf -j-l ^ .1 U" n 






pxjjIjjSJIi-i-uai 

L^J I ijrl^. j jtV*' 4-jj_i|a£ 4-jjLiVj_3 4jV^ j_A 4Jliiui.^Lo <j£L<aJ La (jLa I JlSLaj 

i^t «dlljl_J-CJ J I J_c|» 4XU^4 1_^j| . L±j3 tl i n C d ^ . ,,J . ^U ) n ^ j ". -». a iZj I j 

LiLjj il t_ oeJ iLLUJ ,^-aj . « da La-tut CjIjj^jsj Jl JLci» 4_j_lI=Ljj '"'I — '*■" ■ -> y 

^L_j — ual '0"^" UJ^ (j^ S" 1 ?^ '"^'J *-2l ^j^* j I iCjIjLj_*_II (jAjU <jLj *jJt1 

ijjn (jjjjtjj (jl La .dj^aJLi. 4-jJLsm^.I 4j^laj ^b 4_ijLjj_LflJI 4_iViJ! (j^s L^jijj>.j 
ajjj . 1 j i^vj 3 f ^jjl Ij)_i_lS 1 j"^-"^N ■" d '^ 1 V 4-jJLtlaSjl '"'' j i^ l| , t ^ A" jl^LA 

L gJrjJo ^C l3jLc t_9jjj_« _J-A La£ - I fl"fci-^\l a 4 l£L».l I 5 ^ ^<1t I J- J J "-»-»■ H 

JjaLti ^ (i^jl^-x>La iiSL*II 4 j. yCll (jji 4jSL*>t 4_^_a J£) jjlc ^.-jj-iia 

(_JjIl>iJ 1 j ".l^^\l ^ i jS.^XI (jLfl IJhgJ .7!-4Li-iJI ?—*2f f^i ' >ioLi_U da La 1 J ijH j_a J 
1 ^ if. iZij-i-c La_£ 3 ,-^1 <^.tl Jj^j>J|j 5 j n <H 3jSLa.ll (" j *H ^_>£- CjLajIt o L _ r Li 

. JaLL-uVI cjIjJjJ^i 
cjIjj|I JLSjj iii eigenvalues 4_ljIjJI p j r; 1 1 .-. jIjlcVI Jjj i^Lpi u a , ,.j 
J-L-aLa. L^-uijj ^eigenvectors 3_jjIj ■ ->! 3-*" ">■ j^Lc. .Un ,.."> L^jf Jal 5 ,„VI 

ad. j"u (JJ-> jjjo » LgjJ . jLoj_jj (jjMiJ 4 jA jUI I ilAjjJJ ~ l_$J dujSj (^Ul > ^jJ| 
ljul CjLuisljpl » jU~ ,.,"i V .4l£ IjLA JjJ (jSLlj ,4_j^[_ajUI SjjJlJL 3jl1 J_iJ ^ 

(ji <-JJ*J (jl*!! jl VL»" Lblj J_3j i4 I "Vf-i r^J-^J O^ (^J^'^'j ■ L jH»-*,^ LlJLAJ (j I 

jj£Lj *-«»j^ ilais i-^jjj 4Jl . l^liiSLo I^Ijjj L£^yLo ' *_> V ItJ JL>J1 -~-V)lt ^ 

1 JkOJ ' ' '** D 4 ?i U 1 1. 1 (Ji-I-S j • ^ ■*• " A 4_uL)J_uiJI 4-iViJI 4.nii>i -(3d^ L^" ^-*^ 
Lo ^ It III CjL_l!jI iUih J ^jja lJjjlj J-J— y V (_yl^>" 4jI ,£ tD iA f«j^ (.P-"^ "<^ 
A ijjLj-LjiJl 4 ■ta'Ctl 4^o_i_3j) iJLti! Jj r ,,1 ^flr. 'J>Lj (j! l^ lj->La 4 1 ■ ^r j 
j-j-^-^Jj B 4_tjLi3_j_aJl 4_l^£UI 4_4_l^»j ^ O-^J lJ -^ c - ^ 4_iL^H,1 J-»-Ij j -^ ~-'~ 
r,\ -a-; 1 Jljl> *±jja^>JI ^.3 LcjLi ^J iJ^ULa .«( (jVj jlc A 3 ^ U:i | Ji-b 

. j^ija ttjJLiejjj 4jJ ?jJ,I 4Jt£, (Jj-Sj (jl (j5L<jj 

Ijjj [^I^jvVI J^lj-c] cjI^j^' ^-J-iL-u "^ ^jjj . commutativity 4-J.iL^l 

Jjjla J-t^iLv (jl LtjLiLa 4^xdj>- Lr^ j^J-^ ^-&A -(<u-)I^^Jl I^Lj_»L£Li^ ^Ji L«j_ljL>. 




tlj LtAJIg gabjAJI (*uj 



jl jj^Jutj^ i3_aLx. 5jj i^j LJIju] (jj£j *i/ Bj A ^"ij'iM^^ ^uLjjLj-oi (j^. 



A -J-j»<J1 jl j-SjG .BA i_Jj_UaJl Jj-aL_^ n;ji ...j ^ AB ujj—iiaJI J-w>L_^ 
^jjyjJiS jtjau^j 4-ijIj Ii~i i ill 3jj-laj (^SLsLj |,jjJj»] f'>^-J (J^Lc- (y* A 4jJU^-iii)l 

j_p3 B i-uL^iJI 4_ H »£Jl Ay ti>^l 5JI j (jJJ y 5 ;_. * * 3_p^o ilb (^1 J>*^ 
i^ : U (jj .BAy Sjuj^JI 4JIjJ1 jllJ Ay 5J(jJI Ur ic jikj^l L^-oIJijj 
(jj^j (ji fj4j ^ ABy 4JIj (jit J .^^ , A j^U^j ■< - ; - : ,VjT B ^Uj-JI 

.BAy ajljJJ ijjL^g 

<0!jlII (jl LxJ .j-iS) 4 j M r illL> IU trm I J^jLuJI j j ■ - '" ~ 1 1 3A1 ii-i (jSLiiJ 
(jaSjjj LU 1 ■*! fc* ' ■) '-^ j ~ ■* ' l tr > i 4_uIj\_l9 d "J ^ * ■" 4jL>J 4_ls. LuajO (J_oSj ^ '"**J ■ 

Cj I jjJ_4 ^ i ' "j La I -j I ■ " ^ I ^3 jj. l_j i_£j_jji » O j A jj-l1_ljLj j_i^oJ I jjG-^SLll 

bl-rt i *°il (jJL.n (j^JI dynamic evolution operator Cf < i ^UjjJI jjU'H 
^j^s ^4 A jjSLjJ . L^J 4-ajLuJI [ti j >j-^l (Jjot^cl ij^l^JJ,! jLil L^JL-i ^Jjlxiil 

J^jOJ ^,>^i 4Jb (^1 ^lu (^^ulaLLj ^Holi F <U^J,I 4J1 jJl J^seJ mJJlM j^Ia"fl 
^1 iljuLSJI .J..UI U Ml Sj-aJ Jj-^*J JiJ-^ ^>-Jj^ ^-J-aB (jSLiJj t4i <jt~i-a l _jjilaLLaj 
(jlc Ji^>l i L-i-U^-ji I lju^j iB <<U iA (jjjpj-ll L1j>^-' l^j ' 4 *- J -^J>^- ,a (j-ulaLiaj 
(jl LiiSLqJj t^yg <,li (j-dJ^Jt Sjj_lo (jj jiiljLLa-l 3j — aJlJ A _i ^-j-ll illjJI (BAy 
i^i iB A ^'"^'11 L-tJjpJI l_Lt_jjf Lo i!l| t (jij^l 4_p*l_j j_a -^ jUtl ^Lo ?-^U'i 
5^_«jLa (j ii UUaj (jyl^. J is*i "k-X >— fljui LljL^ £ L^-i^Ia lH -3 i_>^"I Vij m 5^«j [jj^^j 

(jl (jic ■ jj j .ul_^tlj 4£j>UI J*i LoJiLo l^L^-^Li sL^LJt (JhjjI . L^J (**!= ^ 
(_^LDlj Jj^l jj_)_3^>>1I Js-la (j-lfi. [jh-jj|jL^>.y( (_tjt trfij mi -^t Yj X j_Lis^t>Jll 

tl. i ^- 1 , ;.l i 3j^>1 nil CjLtLoaJI ^jU t n ->i-i (jl 5JL^JI o_L4 ^^ * * i\ ■) ( .<_j-lJj_jJL: 

3jJ (j-J' ^ ' ' " "' ' ' ' — J 9 3-1 (jlj i ■ a * 1 * (j r !■' *" " ' L-> -1 ' (_9 ((91)) t(( an id jii 

t>U *_aj (jjjjiJJ *_Lia^_a ^l 4 null L X ^Ij^-VI 4 <tj A ,jj» — ^Ltva (j^vjjJLjjk 
^j_o iiJLlA jj C.i.->.i il , Y j 1 , ^ (jui «jj Y (^IjL^-^l j o j >j * ,Aj * ,Y 
)«_hj>JIj j-uaU*^ (_)aj>JI Liilj (JfL« aI JLa-"mL (jjJJW 4-i^sLiJ| aJL^J J«t-j JoL3jji] 
4j^Lu_>J A . ,,, i ' <s Cj I !l >i<3 Lki i /< i^ i j| « J^ - ''"' ' " ' t« 2)> i((j|» :« a» 4Uajjj|_aj ' J 'j ' 




,yi ^Lli-ja iA i^lj-j"-! ^Ijvj * 4 yJ) (j! LjJjLrv Lo Ijj LjaLaj jLa-JI lJlLIJcj 

^jg j {^ ■>■ n X «Ljvj-3)> (j I (_yic (_>»AJJ (jjJI ^j-iJa-SJI ^l^ *£ (j-aj . 4_jJ_sLij O mi jl 
,t£j>UI (jJI 3 j mmTL) (j-i^-o Ol j j ir (JjSLj D Oj,"i atl ^ U 5 O.J^IJ D 2^ "rail 

iii i ii j '« a L4J uii^ ^ Lh^J ^d- i '- c ' 4-*-L> UgiA j j j < "1 n (jiju ol_ualj_jJl 

, L#J^ ^la li V it.l 4jj^aJI 
pilaJ i-t »il JL^ 'rt~ «ljSjl jj l^i i < j_yul_i.nl p-^3 (JjJ^' 'O*— ^5-^ Ci.3-"^ OJ— ** ii' 

JL.ain'M'i.ll Ui^Jl LJi-ajjajSj^^^Uii - UAi) G.D. Birkhoff 

/jj-« Cjli I t-~ mi| JjJ^jia (j-*- ^ /'j > I t- 70 j . I g f J J La ljr h 3jtst 1" ^ LllLj— O 
*_£j X sLq_i_9» : ^jJZi I n 1 1 1 a (__»Ljj»^M Jt-L^j^a ■'■■'■ <; ^ 1 ■=! 1 j ' " 4_^^Lc m£J Ja I a mj 
^yii-H [>U 4li^aJl '"--- j --^i iJi^JI ^3_lxJ *«A Ji-b *_oj U 3 _<% _i ^3 D (J»-I.i 
2JLjkj *Lj_l^2JI Jlj>o Lq lli i] t( iiJ 1^1 M 4J»Jb JsULlW) ^J-aj 4 I n ^e-U ^jLfcJI 
"4_ij Jxi a-J ^ ' ' -"' "" 5jLt" ■ 'ib ?s_4-t-uJ >A-»J ,-<J >_!_>■ J 1 I _L* JLjvj ilXj! ^miV) JjOLC 

(j^j^j L-flj j-^j^u (J^L-uj j. vi'tc . jj U i I, j JlcI^ ,« j 4) -^J » , u^,i e3 j«J L^j^r tjj j> a 
CajLS i^ulj^J <U$ (jut Jl*j *_tiijtj *J ajjI^SJI «JLc ;jjia-La (J& lil Lax. (jLjajjJ 
.^jlaojijVI jJJa-LaU sLuijSJLI (J^jljill /^C — I J-4J-4J (JSiJ — 'Lailxja 
J5 J. 1 q - tiiJij t4_jJ^_^Jl S^LdJI *JU* (_fLfl ^^r^ (j^Lall £yi 4jI JJL_ jJ ^ 
,4_u-al J-tJ aJ 4jjL«Jl 3_iit d j <>i L^H d_A-jvj^JI ,jV tj)*jfll L-IjIj I " ^ — Pij^ji 
Sjjj i^-> ijr A <kjj InlJI ^^j «LLal£LJt 4jj^_x^aJI :(jjl mi "}1L ^jti " 1 ^jLiJi l/j miH 

Cj^±$ Ili-Ij" MlU ^11 -k JIj 'tjLflJ^LAJltVI pL_J_l-iH (j\J (3i3jjJJ (^1 (4j^h-i-!| _J_J Mill' I 

^ 3-jjjIjSDI component \^_^M ^C^u Jjju^j 'j^hy ' Ji -^ LjU^iji ^^ji-Vl 

a.jk^.jVi) ajjjM^ui^ij (3_jUmij^i) ii^L^i (^g^jll J^uj o^ sja^jVl 




ji 

(_jJ| Lb ^jJj i Jjjj-J jl (j^jLlIjj fo f>i jjM 3j j i ii r S^ j In i"ii cillLlA ^5 j" . (1 i^ijl 

(<Lliu ^r) i ir a ■%. (Jjs jail Jl»j : 4-JLtLiiiJI 4jjLSJ,1 <jJaja^J j _i -n.j ij <ilJLit!| i_j_j_luJI 
L-Sj-j-u l.'l fll . JjVl r»J^JI ^ 4-J-^ CiJL^ U^o IjjiaJ j ~- <f jlSJLi '"- — j ■>-! 

r^o 2j_i '~-j ^^j f* ^-jJiJal . (j^Lva ^ j ji >-^ 4_*-oL>. j,- R- Griffiths ■ *•-_; -^^j- ^ 

(^ J^JJ J I 1 1 g f ii ^ 1 dJajfeUI ^2i OJl^>o 4jj_*ia jj^ajj n-i^-. ^\ < U ti q j tMll 
(JT jJI ) j^-. i il i>-v-^,tl ^j^j <lLluLui ^1 i4_JJU^_La 4_aiki_ija 7=-J)Lj jJ^Lju La j t ■ " ^ N I 
(_L^3 jj-O ' * *-"C" *J l Ljlll^L-tLj (6-Aj 1 3j S ii M ^Ju&j . <J jU *~i" a i*>il\^.\ ^jj CjJi_>o 

^_ij jjJs 4j.Ij . [>lj^>.V! J-dl^i] t_j1__p^il S_l!jLij "^ *^a 3 i^i-alJ." a cjjj L4J2 

Jj^/J jjjj-jSJl (j£. JLjSj (jl Jj ■>- "1 1 in 4jI ji ii"i rat jLS . 1 jj 1 n gj 4_>j t ii^tl (jLs 
4-C.I mil * '^-j i jLj^JI 4_cLS ^ j_j£_j "\: 1 T i^LoJI jlir. 4Jl» ^^^altl ' >-*-* « 
^ V; IV 3ucL*J| jLitj ii^Jlj/jJLqjli-^ , t j V , V jrt_j (llt^ jj^ 1 • : V • 

.4 ni~-te^i 4Jjoji (^ CjJJlv 4-C.j.iLa i _y^\ uri-v- *jLj -(j^SLj o' ^i)^^ 3^*r} ^ 
4jJ3lLs (Ja «_Sj La 4jjIj^_i3 *UlhS 4 njJa (jl Li JUxa iiLi>. (jc <-j-L£aLi. J^ j-j-«j 
CjLjxSIJI jlx Lv l ijj^jj iJaia 1 ^l-a- iiij TLJjLlSl^ iLa ^Lujaj ilajj Jj£. 1L0 (f«>J^) 
. Ll)j_2j ' J *'J ■"■■'' IjljTtihl i4_uj4^J| Cj I In -<- U 1 a ■ -" j ^ t ' (jisLLa^ 1 4_U U^jjil I 
La ' ^ '^«j ■■' ^ Ij-j_lS i_j_Sl 3jJl-i) jtJjLjJI , ilLa.) . 3jj)_jL^ sLi-uaLifcj <LJjL2ja 

<ai 1 nilL <i IjMIs 4})-±Xa 4jj-aL>- ^J ^ 1 . -. *11 1 jtjjLijI (j] Jj-SJI I lis <i i j .(_g^jej 

4_iK .1 f.LmJ JLJ3 t'-j.i 0}j-C. tljjIjJ (jl 4jL44.ll (^ <"i j*ijj .Sjj-aio A Utiti ^1 
» j"i "^ (jC '"'■ ti»-~tl 1 Lll ^- n ' '■" 4_LoLiii 4_lJjS 4jL1 jj^fl vaj l L4IS i:L\_J_ajl ' ^ ' --» j 1 

, cl mi ill jjj jjjs 5-ijIj^jjLII CjI Jl*.VI 
Ll5 La L_*jij Lxj3 ( J_^»JI IIL4 (^j 4 — Ja-jaLc. ^Jjlj_it| jj-Ci VI ^,« lIj 
i>J-4J (JLiuJi LilLfti . *j-Lj-j ti 11 (^ nC^ai-1 ua^'j— a_3 t_Jji_j>o t Jt i^j jj I fj "' ' "" "' ' "*' 
j-iiej ^Ij^La .SjUJLc (Jlj-i-l 4Jj j «I jLau| J^ iuJi jjs (jjj^j "ij t4a g.U 4UJii1l 




[QJjI^SJI 



<LstlS J^L»^ iSjJ^ (J^-LLa £y* OJU^J-£-> 7J-*^ >J • l-^- 4 ^jW^ dl^-^l C^ J-^~ ' 

jL.no jU*j( L;r ic (jj^JjjjJI jl_ij»-L 4_cj_<jJI j 1 j " --^ I /cjj JujlLc s*LaL>ot [jlc 
.« jljuJl ' * "^ ^jiUJ (_yJ] i>;p-T (J^-- 1 ^ £j>^ij ^3^ oj-^ Laijt»-! 

^^j . CjJu>- (Ji (Jj3J JUJLVJ JUli (4jJlLU <"m iij^c Sja_4^s ^^i cUljus-iJ JsLij-uVl 
. jjj3ej tj gjdJ Ln 1 1 a LoLju T-ajuaaj tiJ>U,l d gg.3-1 ijj (.o 11 J..L6 

i-4JLk_iJ ^Oj pi SuiiljSJI ^1/U^.VI jt J^V jls ^LSJl (jt (j^s ju V 
Ij^-jJl^j 1 jla jJulj Ujj . L£>L_d 4_«J1 U_> (_jjj| aJL»JI oLJjf ^jt«'i ^ j tj 

i_Sj_u< . pJuLluJ' LgZLa-tlaa Cj^fLa-i*- VI ^Jj* '"'j^** *" ' L° 'J] «1_l£jL>. .4 i n AiJlLI 
I a j I . " j- 1 i (jjijj (LaUw "* * ^ J "' " ^> j ^ 4_Jajj_la-J -*jj '^* J-^-^ £}*' L&I^j 
Ly ix*a 4jLut£lj ^U',11 JL*^V 5lj? L]j[ <^p- (j-« tj^j i4j3j\ i^ all LmLj-a a 
^j^*,' (jLj I'-r^'l «_LaJ (jl ■» _it-" ■ ■■ ' - "' "' *"-^N| JjJajj 4j| <J njrt-wtljj , 1 rt ■ -■" ■" 
ij_Sj La I ;) mj ,jja (JJLlAj t^ (■■ a ^Lj j^i-VI L^ i>> tjj ^ ii -a L^J ij^ljJtJI 

*-j dJ ) i.t (3 }j .fnj-ilj£lll i«jJl c ^Jb {j* > ^ U ■ 1 1 ij^_lJlj J_bLSjL)1 t f?^j — i jj 

i^sv-a ,j-<i Jutjl Lpl i\ La>jjJ> JLiaJj 1 4j^ h i II (j-a t_jill f-^JJi (j^ CjVLoJLs-V 

|JJ}I-U I g^jwJJ (_,jJI 4jjj) cMI 4_i_iJsIj^JI I j *"' J *' .' (j^- "I a ">-L d_a- ^i "\ tfJLifc 
^Jil (jj- 1 (j-^ 'Lr^ 1 ■'''LjJI tJ^-dJ L«-^ Lj < a JjaLij-i (jl (_ <_5U (^Ulj i L^i_i_d-Jj 
jIacI Jj^*-o Cj*^Li1>.V1 ((jjLibLjJI (^1 4_i i. ill Li . 4oL*jJI i-.i ^.u-.h jLl^l 
4i^Lc: ilj^wVl Liiij £j}Sj .(^jjI^j j! (j^.l .^ ^ .LlJLa. (j j) IjIjujO j-^J 

■ (cj^U'<^V1 JS ur^ijj J->UJL exclusive aj^ l »,-,„ ! Ljjl 043- jj^) <UL? 
^additivity ^.^H ij.i | j_a ^^ ,,m) LJjLj ^ji ■ r t ,,,1 (jljjiLv jjLS 




yj»- <j-t i;»jjJ!jjJ! 4jLi£ jLi'i*»-l ^yi (J-^3 j) (SijiUt (jjj <LSjj^3 jjjja jJa (JjSLj 

l_)Lui*J 4jeJj_i*3 3 j ' JJ 4-±-±l*3 tLudflJj-C (_p3jJl3l .(j£.Lij vljjjfcj J i 1 Ju& *ij ^J 

(jiiAj /j_o jj* ■ "' L^jI J — «J La (_5 i /» , ,, "i S I j i n^ (j~*9 ' ' ° ^iJ" J <i "t "vl 

5 U_. . ,. ,T1 4_lLL_LU uJljLl^.^1 

I J* 1 * ua jl _| "i ■>■! (jSLsU 4 "**^J '^ 4jjL_»_fl ^3-^3 i 'hrt)^— '^ lt^ ' t|| - t ~*^ Cr^' 

^jJLaj (jjJI 7ljjIj_1II < j IL") (jic ^LujjVI ' . i ' ^i J (Jltj-ajj—C, (j^i-* 3 ^ ' . '■■-«-ll' 

4jjjJ1 LtLij_^j lUjjjJLI 7tjjL\JI niUJ JLi-a -additivity 4-^t-a^JI lLj-Jl 

jjja 4XaL£ Sjj-Ltaj 4 ' ' '"j " J L»L<tJ 5_lJlJe_4 4-Jl rt"i-»-l a i4,i i h'ij 4_LLc (—H , g" < i 

■ id i" jl I rl*\ \ 1 j II * l^i ■ 1 1 A ***~ A 

i_3jjj (Consistent history jj— iHJ ^£jW jj ' ^" r^ (jle. l£j^ SjktUJ, 

(Ji-'jG (jjLiio (jjo tJ^Jj^ -r-j^cj t^LlJli (j^S j i ii . 4 j »-4->- ^>J^ W^ l1>VL4H>-V1 

d j ^ j -^ (jji i >1 i a t 4 rtt^ r a i j£ jjS "r"i (jt j S n i j 5^ j i i^-i (^LsLLa i_j-Jl '■ " ■ " V ' » ^ 

( *) 
^-JjIjj LiujJ (J3^ 4_aj^LaJI aJL^j , f i _ r al j >— c^jjjf_3 i 1 1 -r 1 i ii (JT £ ojj aJ-a 

(_P 4_JL*j3-l ji_ljO (jju I '■»* i ' f ■ '"■ 3j i4-iiil_iiJ1 (^jlaLLa JJl*_i SjUJlC 4_iljit_fl 

additive 4 j *_ <^>- i-^l « " --Vl aJLjb jl oLij^L ?t,i>i m .^jjI^jlJI oIla, jjjo 

(_jj^ (j^jjJJl jLmja JUj_>o LlJjLs. I jl 4-j_a Jb fj 4£,ljj J-J^^ cLj-iiV 7t j i^l 



j*.jil 4JIjJI j^i: 1 a , i v ^pji dJiutUI jLjJLkl jSLoj .4_iLiJLi 4_oliajjl 

oIjlJLi J^j) 4j-l^1! a_ojLa^ JjU ^ t^L-a photographic emulsion ^Iji^^iJi ^Itii.U (*j 




[ujilgiJI 

Jjj^ia ^c 4_g_il ■■ -j-i T I tljjLjJi f.lj_jLj JjVl f*J-i-> i— 3jj-u .<_LljuJI (JjjLiaJ. 4jilljtj3 
I JL& J Ic l Jj^'^\ 3 1 pi j jJ I lLUj ^ 1 J3_3-j_« Jj^.all (jLS" I j{ La JljJuj*j 
'^JJ '"'.' "-^^-^ (_- ii J " ""^ I J>l fl~ A^l 7r I rt iij 1 4 U rt i 1 1 alut J~±C OJLaJLl ^y-ojJI 

Jj>-jj ^ <Ljl^.>- (j»J ^>-« • \-£j u-i.>i-i (Jj t7 i in 4_>2 i 4 r mi) ^j-t 4j.* a -yl\ '''^^j f- 

(tjl jj^-ij *(^p-^*-* W U*" Jai^ j^-A VI o"r-w| L^J JJJtJ (j! » iU'iiii'i ( _ =r jJl tljjI^III 

• jjV! £>Lj t_ 3jj-u Lo IjLA 1 t _ ;r ijLjo 

7 T . J J1J I— £jI ijr & <~jj <i_(j-£. I ^ "»- j-Ls (jjJl 4-j^ j i n ii* H 4 j j j II j— j o-i 4 i in rti-AJ 
L^jj . J-? - ^ (J-" F^^J ' lJ ' '"-•Jj L>- L« ■ i-^J La Li. I ' ~>t** * " L-Ojj ajjI^SLI 1 s. Lj-f 2 
^- ■"■ j^l 4_i^aJLi. 4_ijjju3 4_i^Jiu jj^a JLojjVL LlI -»- i - ■■" (jj-jJI 4 1 ' " il 1 JjJlj«u 
La ^(jji tl J_A JS (J^-^J '^ J ^ C->l^a-K >|jLJr "i imLj 4J^ 6.1 ?c-TJ) * j t-w iu'i Lfl 
( \l » Jl (<viu L<vS j . 4_jju4_lLsj 4_i^2 J "jj ' ■*> 4 _Jr J ' ~ - -'j d\~i «"p jj I * jt^i" i n i 
LjLiia_oJI (jLla-i jjj4 UJlj i L_uLt=j ^ o " *T a LiLajLa JVj. "i ni^lj J rt « " 1 1 t ,'1l^"'J 

.(([J31 i... Iil» Ktjbi uj» i« a» : J j.a ) jjl » iU",..i i^.j*^ 
^j^ -^ ' j«5_))laJj <UjLc J o mi > d ^"' J 3 ajU' ■> lJu-^^J i_j-^LLLi LjLlo_oJ1 (Jl Ia.1 

j\_ia3 ^5Lu tiojfcj ..(consistent family Samia 4XL) S-^a^JI c.^jji: Jaj^ 

;LaL<u d^tjtolj « al» i«j» i« J» 4 jiiUitl CjLlI gill tj^J J iJ ^f .^jjl^li! '"iVl r^i 

(jt 4JlSL>»L (j))) i«SJasel!l dilj L i It. aJLii bj_^._j_ji jjjj-^JVI j^SLj Vd -. LUj-i^ 

Liiii JLjjj j£.LiJ,l jlJL>- (ji 5Ua JliLi. jL-u j_SJij mviJl j jl cWj^' '- x -* '*W"'J 
JU*j| 1 :«U" . .1 Ljo IjI _j^^". i i a. ,„ i -M i^> Jj t-« '■ t i >_L>-2t Jo i_iij| .«SJL^Lltl J^Li- 

Jj_4J ^ Jul KjJJ i. .. Iij)> fC '"I >Jl Jo^_iiJl j-^J ijjilajj,' j»jj_jJJ Jj j ~t a (_ajj_aj 

. ^ j-^*m.n JVjIj-uVI O^^Sj "iJjJ JJ5J (jl a '" ) It 4jj1jJI j-a^-3 j^JjJll 




jjSu ■k-^j\^j!ii 4 ii in "A ! LZjjLc. Jita '- LgJ «C«J_aJ jt j^-flJ £ __ t IjJ 1l cLaJjJal) j^^-A Ld> 

.lLsjj i^i 1,1 Jla T i. T . VI *j^jLo el jSj i nM^-li \—>J\ ^">.~fc- J I 4jjlaJ j/3 j j i" i n \ jl ■. jU~ , ,,. 
lLiJj*. ,A5 a jJ>-l LiJ^v jl (j^oj-ii b CjJU*. CjjJu> JL.Cl-'J jjS tL-oJ^-tlJI ^mii- JJlAj 
jjSll jl J I o 'V - 'v l j-4> Lo : J^Luij Laju£i jljJ- (Ji J J^*" ur^ J_3~y (1)^ \-* ' , - )l4 * J*-*JLj 
I j-fli (Ju— * yl'ii ii **■ Lgj) - t i l aJL - LijJLi^ it-\j ii mi i gliLil (_;^iJI ijOLflJI oLj_ill 

Jj^La. 4jL Lj-j^Ljj i_a>ju ip (b/a) 5jj mil ^jLl t-uSj ^JJI lU_^ i~„1\ J1.iClj.VI 

f^l'cMi-Kj tljJLil. 4jOl2JI StuflJl Ui^) ' Jja bj ** tljjJLv Jl <vl>1 LaA; j\]t <w~»»l djvjjta 
. f | ffij « *, j^J ^j^. ^ u'tl ' a j • -^; f ^ ' ■ " **• 4_a-}L2Jl SLioJH a Jl - " -.^ ^^ic I «j . - ^ * 

IjjUu^a p (b/a) lLjl^iMI JLu^-VI jl£ lit b >jj"ji.i" a jl *ujl^£Jl ii! jl-i;<w Jj.V"-. 

JlC L ,n CjVLujjvVI JlJOJ :jlj-usL JM (jJ^-J '(_,-"' n'l jl>SJb 4J)L>J,I *_« , JLJ.I^Lt 
ilixj. iS^jjLjjs d j SU^ a d^aji jVl jjb bj a j" "■ ; ' '-^ " ^ (jitaiU J_sl£jlll jl 

^jLc ^^jji. Jltu |ji jjb L* .a a) 1i~i i r"i b Liiijfj b mI'mm a j[ JjiJI JjL*j 4J| 
l_3j_^j (jjjLj-a djjikj ^J SjUiVL-i J^e^J jVl Lijf ^J ^ "._■>- .^mI-iUI j ^t<-,U 

i_9ojjj [(_gj_sl j f liia i , U^* , ,. a i g\ A. CJUajid ( h I'rLa *-^>J 1 J] • LJLi.^ Ij° I ^* 
J -i ~i" 4_j_Sj^_ij_oI d j '^ °) <S 3 ! LJ - 1 ' ^-^ *■ 'i MiiSJI jl j£. o^i ill <Lj_Lia_flil jl j-Ljj 

4 j ^"t ^jb^ ,( jjj^-All jjjj (JiA j-l^j^ ^1 (^1) photon's spin j^j^JI 

;jj t^i" jl uLa ^ i " ■ j ,4 j <;S -fcu 3j^jl j" ^l '"- . -. j I ^ ' 4 j iilVi 1,1 Ol i '"-aljiil oJuS 

L^Luoj t o M 3i r "j>^j j; U> 1 njl U^j JLa (jjJI '—Id .^ U *t I cjLl^jjli j] .(i±xjjj 



roli-H ^fjLi Jj-Ij ijMj-^l jJ-ujjLLo JlJ-I _Lt^ ,4jlt (jjfLlJI i_3jLlj La LT Jk ijila-lll ''!» .'-.KM (*) 

^ l ji ^^^^inj^^l t^jdi jn^jL LijjI conventionalism 4_3jj-*II 5 . ia1j^1 ^j>tij^ .iijjllj 

I 'fl j 1 « ~ ji |j_a[ 3 j SU;Hj A ^ . U Ijij 1 1 yLiilJlJI (3-Uii _a1 <LJ_aV1 ^JjLfljJlj '"'^J JJ ' '^ iJ^^fJ rL>ol j t^, ; \ 1 

ijUl j « ... u ^ a j ^..y u.^Vij i^bl/l S_oj1 <ilsr i jj^ .^Ml jL>J>U JjLoII ^ji^JI 3 •„ ...la 

■ OJJ-^'j UL-4£-Ju^JJ ^u^jj jhfri-* ' r r-1 J l^g i CLjj l£Ll l^j ^£j-i-& j j .Cl 1 ^jJ^*. 1 tjJI r*l*J1 ^ ^j ■ --Ija ^"1 . .Ul ij II 

jj ;cr ^l>JI jljJVI .J\ i( a*JI lUs jji JjLUI j^^l a L>J^I _.Lka1 ^K^ u' J\ 3-aL^VL I jj, 

■ Jjj im«11 (jj_aJI ^3 rttUJI 3 niiil'q lLJ Jj_iJl L:r l4J ijtUil 4 A ■ A> ^ji J^GljS/L iJujjJLII ^ jjkjl . jj.^ 

.[jU>jiLI] tTi - f'fl ^ , Y--- l4 ^jj5LII .ia^JI^L; 3 1, „l ,., 




^ • * * 'I (jjl i^iLj) IjSjSj . LoLcj "* " ^ "»*■ " ^ ' *^ 03^ '*' - *i>^J Jw t -^J-^ -*-*-J 

tjjla ill Lii (>iA *-a J^sLtlJI (j^S (jLoj-jJ (jj^j) <_3j^J_>.^-U ( ~ i g ■%■ I j (_jjJl 4j_titJJjJI 

ljJ^ "i mi t ) (J-ujkJI 3j_j£. Jtj I" i n") 2r t_yj> i h ->J.l ^j L-> j 1 1 Sji^c. (j I 4J ' ^ ■ "jj Lti^a 
(>^aVl *Jalj ^ .4 n j^jJl J j i^l tillL U>Uu4 Jtj-jV ^ujlj^jl foJLc (j2 iLuajt 
(_^ ^ A h 4. M wjjljJlJI Cj^Lslt Qji JLJjuJL 4-J-±*-A 4jJ-llj5 4ja nh i a LJLU3J (j^wGJ 
4_C^_uj JjL^tJ jjl » jlVi i n ( iJLil,! (Jj j j j> (^yi-C tLd-lLui i-tisjjjll, I <L)j -W- "II 
(JjSIjj-u IjjLlIS-I ^-Ic- IjLj-j-clj . 4-x.t* a 4kuJ (^^3 tLtiJ-t^a (j_a 2fju jjjpj)_iiJ1 

jjLiiliacji (jl 5 >iia (r*_jjljjJl ;j u jU LI iJaill (j_<a (jLiliieja (jLaLLu LLjjJ 

LjJ} LjA^J I J-4 qA jh£\j Jj lBJjjjJU 3iii>JI dJL^J !ilx9 4-iljJ jjic J£J jjl5 

^.j .*iiijSUI KjJI^Lw Sjuix.! Juvl ^complementarity ^LnJI :fjutl ^j'mja 

(j-U-LJjJJSO fj^'l l_l f ilj Jtl J V*i inLj 4 l i rl 'K 1, 1 3_a_J-*il (jJJ j ^ ■"_> (J) LS (*Jsl^Jl |_K>jl 
i_i^e-: 4JL3 '(jj^'j '*'1 1 Jj_jjv ^jjS ^lI^lii 5jaij (~i i i i ii lii} ilLUIi (JLjj9 . (jO iil*f *» 
■ 1 ' ' ' i4jh.aja d ^ ' ^ J ' UJLHJ) JIM (j£. '**'■< — ""' ' (j| ' V9J ** ' j fc» "' I 1 <i <ti ( ju J-lt 1 '^^* 
«_lIsJJ . («1J iiitS fj ' " ^* (ji (jriC LJ^ j *V J jlXC <J t»» ■ » ' J y <ilc LJl_uiSjl (jl JL^O 

,4_ij>-jL>JI Sj j ->-al LLlLi 1 j i '^j- «* V i>JLik < _LJi »"M 4jJJuu (j| ajjI^SJI jjIaLa 
j-^i ^ ("ilh jJ (-A>- ifQJJi sSJI [dJui (_y3 4J4_Ltajj4j d I j i ^ I ^_aVI <) i-rjii -v (_ T 3 U^JSJ 
5jjjjL-o <Lifc-uJ j^^ L*Jjj i L>jJl>- IJl±j3 >"- ■ -jl ii^JJj cr^ Sjiit 'crAj •<> U-*-^La 

L^a ' L i >■»" > 4jLLoc_a d_iiLiaja iHiljUoJ J^>-jj Jj^'' (_r^ JuJl»- tiJLLi (j njl 

OL*j3JLl (jlt-'Lj Lo ^^ i^JJj (_ ;p ic 3Jjj«? JjLoJL Lufj Jl^J . 4 ;n flj ^)J nl-^JI (j£. 

LJJ.a->. ^ylll JLH.I jcJIjjl <jJJ tl Jlja IjuAjO CVJLS'j .SjJJjjJIj 4jjL>-Vl 

L^jLio 4i_ii>- jjii Ll* juj^>JI . Ll-LiaiJl ^\^L-i 'jj-^ " JLi-ji] ^1^, ^ ^ U I ; 1 1 
tSLLiib 5^jl ."i- 1 cliI j o^-^ ^° S-iLc. (jiJI .5jK ,^.;".tl S^,jlJ1 ( j J a f-jjJl I J-<b (jl 

(dJtjSUI sLl_^sL>J ^ ■»- j"*' (^jUI «JL«JI (ji- tllul T "U 1_L inLmt (jVI TSJ-Ual 




5j il *,', .,.! l^lSj id uio'i pj.--wtl £jc tjjj -x-~<\\ 42\ t> 1 1 (3jLH cj'i?! Jj^-j (j| 

[Ji^JI ^j mi >J .^ ill t (jfj — LoL<u t3 U it I jjx. ^Iti- ill ^f| jl j ~i-»-l LLjjJ (jj^ 

ftljj-l^ (^ CjjL*J (j) I J_l( (j^LnJ V (^jLtuLil cDjL>Jl I jjb JLo (jl ttj i^jJ ^jSlqJ 

J£ ^ S_LaL£ oLijLUl jf SJjjLi SjJLiJ jJLLhj (jLS jL^J (j^l ^.' '"'^W ^Lk-J^ 9 



(_,JI >J-ij iiuw CjLs^Lc: tiJLLi (jSj Oj^>m roJLjJ) ^ JljJI? L£ ^J (J ^. 
(jlj roZLlI i£jl «jLc < ^ (^ I (jLl i_J)|a_iJ1 4_iJ Li! -» * ' "*J . «_£( ajL) (Jjjl ^L^^l—C 
ft J. A v LJo^Uk d "- ■ '■-» ■ j ,_& Ls-L-o LLI J — ■ ■ >» 1 j j~ il ■■■lU^v -d jlf J JlLj_>j d-Laajj 

djl ar 4j)j><j ' * '■"j LcsJ-lc ^Ljt-j-a I j «. 1 i»" ...j (_Zu 1 4_»i!l Lljj_2j d . .n'l 4_ii!l 
^ Uj . 4_i_1j^j Cj Ij |rt 1^* ^Jil d 1 ) 1 d j i ' JL>- d 1^. . . „ 1 1 1 3 j_ii>J 1 -^>. a / ^a Cj 1 -- 1 1-» 1 ^ ^ 1 
jjj i( h i7ilSJt jjJl OJ^iJ *^ '"' ^'^3 JlSJu : Jj-3j (j] ^Lj^ j alT (jSl<iJ LiJUj (jr Lc 
Sj-SLUI J^Lj^ j^j jilj lij-ulj^jJI < \ VC j J j^jj) j-U I rfLLaJjl (jlij ijLtajjiJl tilljua. 
4li^iTI (JIjI j CjLlLhII (J^ 1 Iji* ml I Jl^JJ idicjjj (>tcf (jl ■ jti" nil (jj| <4_AJliJI 

(_yjilaj_a (*9>J L7^ £ ' Lp'" A idL-Jai) d *' * J ' *^ (j-* (W-.jjl (jr"^ 'J J ' " ^ " li-l-it 
jjfcj i(((jllj)) d n1?s I ^ j '°i j li n 3j-^ JS (_y3 <tLaL^ 5jj i.-\i (j*^t 4 jlr . «ii>JI (jS L oj 
iljjJaJ 4-4>-J (j-« ^jjjJl^- 4JI L*5 tfLj^LflJi fft^iil (jgjj^-iiij jO^ J-^ "^ ' ^ 'J 

J^ .^jL i>ilijJt jl LdMil (^j 3 j milL) I jua. (3^3Jj LjUj r»jLi-3 <j! (j^. ^ 

L?i (JJ^ii ^'j -1 t ^'' lja 'J ^ a.\») i.l j -fc-^gJI (jls^aJl jJjj (j7 jJI Cj'jI i til (j^a 3jLj_C 
j_d ^j_-e^J| __iiSwJ •A^..,l . ..1 ^J|_i^s ■ ■ ^ Jj-^j.6 ' 'I ...->! d n j f . I j (((L-d-iLlSjl 
" J '■■**! Jyjj Cr-^' <Ua^ '""11 '"'>! 1 ~ ->.vl 1 'I ■ - -^j "'"'J "2J ^ ■ ^MJ '"' 

L-n. j i 1 1 1 Ju^_*JjjI O3S1J i4j_ajJLa J-^C d_Sjj_LiJ LsUjiJ (t-iUj (jj-lc frLJJj ,4j_ilalil 




pjjltjfiJl'L&juls 

4j}j (jJJ <jJ jls JuiLSUI ^rtUill jL^uj^t .iL-tCLJ 4lj *\ ,jt LlJ^. jLS" ^JJI 

JljJlj. f-Ujj 4_3Ll^L) 4jjJiJiI 2 j ,„l ...S?l ^^Ldl 4_*jl_3 jVl JjiSj <_3j_^, 

jJS ' J ll ■ .. *w- Jj_^jfl (Jjljj^ l*JL«JI (J-OLJ (_j-1-C LJ-JLcLuiJ . d _. ^U: a d * j . i£J 

LljLal^ w i nU La>j^_*j ' ^ ■ i-~ ' 4_a^-ti_m_l J"l»' * ^ -^ -- jJSj J'-" fj ^ i ■*•■ q 
._L-e3LLq IiJLlII Ij-ii jj-loa jjf ?-LUaj| (_,.« .i ij _j -JuSLjJlj ^-LlcuVI 4_i5L<jjJ 4.jj^~i ia 

Jj-l^i u ijL-i a1*-i (jl [j^-l (j-a <4j-C ijjajja CjLrtilajja-q-i j^ /1 ' (jl UJ ~- ■" SiJLcLSjI 
jjUill (jl Vjl : L<Mb L<Mbj^JL) I- i T J (j^Jj^a /<^f (jj . t *^*»" (_y* <C-JU V| _jjfe La 

-4^.)l in nit iSjJJ i^\ J_j^-jJI ^>£- t4jl^!ll [_^J iCJ^fLuJt>-l J>^-J (1>^- J i n ii ij 
(jVt , 1 _l A*) i_a^_^, jjrJj^l tf-iM'' L>° ^-^ CrV^' ' JJJ->J' (jp-LciVl 1 juk ^^LiJ 
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SjLcJ ^ Jil I 1 _i .'ii (J4 i-^Ti ^jj A J II "it I l~r <\ (j <l 

jj_>i3 (j£. Li] diLiiSjl L£ i/«JLjlU tU^^jJI ^jjjj' ^_aLi^' 

Oj-Ll <>Jut 1Ji_j_i l-3j m • (jr ijJLI jjjiJjvJlj ■■ *1j "i .*:.tl -yn^JI 
ol J hi^\ fj°> ^ ^pll t4«nlill A±ui\jji\ (juljill {ja 

■ Ij* I nl 77). .] 4-LLLA (jiJJ ' **j i f*g iLoLoj d it^l i~ ■ ..1 msSj 

LT ikiil U-JI \ I - : .-V i<0 ilj5JI IS^L^ ^lu 

J^j|j — 3_^j-u <jjjL<-JI Ji^i till 4j1-£> (_,3 'L-jIc (_)j3j j j— itt 1 
5.lLcJ j^pk: j <^"i rt* (jJ oj^Xi --Sj-u La jl . \g inLv l_j^J 

fjjoJlj 4_2jJ1 [jSaJ /t^ 4J3JU bviiti iSjLlLuil a I ii ) .■■" 

. Mji3 _jJj i I ''llt.'-*ij (jl (jSLaj (j^i*j n-£jyii*iU 

4_L)lj 5_>_d ( k it II (jl jqj^UI ja (jj^d <-9j-uJ nftjJljSJI 



jIlA JjI^ iCL_l_l_J — lis tj^-ilj—oJ 

(LLjlajXl i j ~ i ^t L^J ^ li ft ^t l 

^ri-ol 1 I ljjISjjIs l_iM__fljl 

- ,L<ai . Ja 3jlial UsUi'y 



.^<JL*JI ^jj (jl J-ji^l (j*-t Li] ( _, I ' ; i " i J iJl-i^ (*^j]J , ^tj|1,l 




ijj ±JJ (CjL_«m-jju>JI a_JL«J 4jjL3j3 I-L-*. \j-x±S i^j fa i \ \ *JLxJ1 IjLA JjLLu 

A &-J J-l j oVI d. fl-jJL*. ** J * ' -^ ^ d j rt> 1 " a (J_j ijj_i^aJ| d i tl i CjIjjJI LlI 

j! i ii -v VI j I j " r.VI j^ J_>-LJ (j I 1 \i \c ^i in I Jl^J . Lg "ijjj » _iU"i coj V I Lit 

i[4_ujSLuijj^U,|] 5_jjLuiJI *1 ni-vVi (_gl (Ljj-ulj^v (JjllLa ^yS l^A (jjJI 4_jjjJ,I 
H(_- r <I/ (Jb """ -< j ' " ■*-" /j_a Sj. j i S JlJLCl (j^« eLiJJ^ 4_i_jLj-j_9 ~ ' I *j fc» '- " j-4j 
l_j1jj : pJLxJI Ijt^ ^jJ] ^j-a "' -!) d_ij,jL>. ^^3 J^Jh^ d_j_ui, jl Ojjij ijLauJ Jl * jU* i nj 
ijU^Ii-u i LAtljJ Lsij ^.13 '"ill (jJl 4jjJJLI jjjjJaJI JSj oVlj jLst^-Ij jlje-iilj 

jjji^JI ^yj] ^ j ... tUi ^jilj 1 1 jl>. j_iiuLiJ,l 'pj "■ -^ *-j j ^ " (j( Vjl l^>-5^j Lies 
jjjtjB iJLs I j^Jj tpjjIjSUI *.Lj^j^ JJ^*' " Ck (3^-^V I (jr^- Lstxilj (j-uj-1 iiiJ^jjiill 

XjivjxJ jj-C SjL^- 4jJ| * i i.Illi d_uL\_LflJI 5 ^ j U» 1 1 1 jjl „ LiS^La (jjl 4j_Lii-iJLj LLLijjaj 

4j^_> jI jja d_j_a 3jl xJl (jJ& ^j-Si i4-J£jij—M—a d T ^ . ~ 1,1 UgjIj-lLj CjI i ^ ,..->. ^^ya 

(jli iMJw 4^jLa 3jjjLJ3 iLjLc 1 i ■ .■ ■*- jj ^ '■ 1 1 IjLA jj-a Lj-aLcI lij .ljLJj^^^jSLIVIj 
I J-^J iSjjjLdll 4JjSLt,l Ci\ n j ..1 -vJl (Jj-u; jl j ■■■ —- T1 jya J_^G jj «jj|jSUI ^jLljO 
(jjj 1 Jl4 l£>-*^ 'SIjLluII (»-Lj9 (jylc 3-illfltj8 al in-vl (j^a 1,1 n,v J-^L»J i_3j_u LgjLj 
^flifl iL^jIjjG ^-LlJj (j^jJ (jjfl ( Jlscjj 3jj[jLdjl l)J^ L?-"' < — ''j^ O' LA-lLflJ' d_iii> 
^■1 jJal 4j_u j) d^lj J * ,J " LJ^J^J^ :4jI"i ->JLl al JUJ.VI i_flVT (j>^ (jr^' JiSLiVI 
L4CJJ (3^J CjIjJuI J '■" ^ ' jjl Liiajl ft >-ll Jt-j^aiJ ' " > .j^-ualja PT'W'J lH* e "-JJ J' ■ il n I 
LjlJjjjj_Jl VhP^H ojLtJ (jl . jlll ^ ^>^T ^J-^J J^' 6-° ^J-^ Ls-'i O^^iS 

4J_iL_itl L^\j^Aj, 5 . j _. U 1 Jjjuu jjj ^jjJJI ^>^^^ Jj "- ~" <_;,£] oLJj j pSL!)flj 

(_Jj)jLiJI tfj-ii (_p .^<-AJ-ll "ya (VJ/LS (^ 3-ij^J JS-i (jr^- ''-"L" .? "' '" (Jl I '^'T I j'^ 1 ' 
4^l>-jII JljjJI LkJiito j) (j^-of ^1 JISLjVI Sjij pJLc. iij^UIl aJLc (jJI jjriilJ 

. lIi Luiii^J I (Va d i n j ^ * j IX ; t 

(_pj (pj_il^SJl LSLijLs-i-ja (^^3 1 ^ i3_)^jlj 1 jJ^j T (j-SLcj -.1 ... -^ > ' 4 Lj i U 
L&jj^tjj L^ i_L*-j (jl (J-«>i Vj JSLj V (_g JJI tj^j ■'"■■ _■ tl ■ _>j -■■! — M ^U" nij 

■ '■j'"lj -^H ^ oJij^' ^'j- 1 H^^ '-i^k 1 ij^^ lA^- Jj-^^»JI 0-* LJ^ 5 - O^- 1 -*-^' »L«lL; ^SUj (t) 
:-it ^j .U~1I oli ^JlcI^Ji ^jj^J^AJl BjLa ^jiji J j r ^1 ■■* 1 1 j ^^IaaJI tj^fjSll t-^j^ j j i ^~k -i ^_a I^JSLaj LaS 



■<j~"-"" ^juaJI i_4Luili| S^lrJ 

J_> 4 ^ i n -^J 1 jj^L -J J ^ t I I -L& I. if j"i t it j (j I LtS ^l_a . ^.U.~ . ,,j I , t j T , La L4J 
(JljJiV J-*) (Ji fl 1 Lo_a J- ^^ l 4. < i a .oLiJt 4~m t^La. jjJ_5j » j U~ , ,. i jjfl 4jJ 
Jl^j V idUi «_oj .(?li:jL3 j_lLij tljpj^ (j-^- l£j "' ~^"' 1^-^' SjJjL-SJl 

* iU.j a (J^ * • L- 4 ^ ' 'i -*J ^Sj inM^-ti ■ ^ ' -^ j 1 I p;; 3 [j^. ! jl_j_jlj tjJ^ULl 
[Ijjj_^>] *lj^>4 C^^c "-^>UI (jJl 5 , ,,.;TI , ,3 f l ... I I Lj anj JjJLiJI 

jjl VJ * I ^ *■ j _i t*i /tj 4_pU^_j_iII Cjl_j_*Sli] cUJiJl^SJI 3_*J-jJaJ I J - L_iJsLjj 

3jjjL-u^I lIiL^jJLI t^ljjjt i In^i'i (jjJI iJIiLjiSLII (jj> <_;, '^^ ^ jjl£. (jru 
3.LLSJ1 (jJjVl l^jI d h<!I .3 ^U j j ^t | dJiLLjJI oj^^j . > Lt-u^-SUj SjL<tiJ 

dM j ^ S ^^Jlj 4 jS j i n^LS -- j ' --»" (jl ;Jjl -»-< wLju {_>% «a t (jJlIIj 4 k -^\l n l] 

4jj_^_^-^ L^l ^j^vVU JI—Sjj < collective j 1 t 1 < ^ 3_j_jLj_jJj 

4_cl liJI (j^jj— j_c jl (JjJlLJI *_u»Ij o 0_5^ ^ w * d.'J - H J. 'J ' "3J . *] 

' ^i^.1 im^iISLH £l_jj_LaJI ^^ Jl)J_>iJ (jj-jJ' Lj l l * (_]£ (Jj-4 t 4 J t J <t-»Q <J1) 1 J-jJlHo 

[sLcj—ijJJ 4 L i „« _ y ». ? e. " (- t I 2 U -^\t ^1 U Cj^^-tLSJI (—^j-*Z j^Slc-i LiiJj )l>c- ■ I** j 
lJ-JjIs ^Jj^= LLaLal (JI_)j ^? . *_u=^aJLI k^lLijI J-^J »_A «LiJjLp f. - ■■ ^ Lg '^1 
J-Lc {^jb Lj^ tLjji^U 4_jJ_l«JI Cj^'i fl~(ll x-ila SjLc) (Jj-B <LaLi2j jjl Luic 
1 i ^ *i j j j Ln_^Jsj L_ii-J j tiiJj Jt tit (j^J L>^J t < _j-u. V "<<} H JlLc j! fjjj—u 

JI^J rf ^J ^ T " ^1-t 1 t«j nt >JI ' -^^j » ~ ' IJa iSj-j^i-al \ ' t j , .— j 3_taj5e_4 ( _ T A 
jjlc 3^ trill 1 (j^JjVI ^^Liil Jyi JmtJ <■ fij ^ 4J rt-uojj ^j j] j^ . 4 j .»-a 
- ^'^~ - - ' Lq_a > i^| I JL4^ /ij-mj»j| ' n < ^" (jjJI 4_<ajjw»jJI *< t J. -^ \l ^ II tlj^LjLflJI 
JL>J.l IJLA ^ (.-< f jtl (j! tJ Ic. [Cr IL>J1 t-.^jtl ^ 4U n'l jf j_Ji_iJI ^^tj 

5JIjJ1 0^ -(^lj.1 rtll 3_i_u|^SJ) 3j ^U;t L 4j(jj L3 _Le t_J>U.I) (j^JULJ! ,'ll,tij 
^LiLqja La 1 i j i"i (j'j 'u^ * A > " a ' ^ <^> ■ LgJ o_^i jjjilj lZjI^IlII jjl 4_t_>-jJLI 




[OuulgSJI &fliiil9 



d jl-t_l. 1 1 1 ' fl "'j <_' jLuLcVl ( _- r 3 \jjJ>*La jl j_a 2Jlj i4jo_iiii. -> 1 . .. -«- y 1 CjLs-jji 

3J I jj I j_o ^a i "r r ,i I Vj a^ l" i_^a <J-»— 3 1 j f ^-£ i_j — c I j L I J . I j-4> j^Li *-' 

Ls J£ (_Lwfclj iSj^JI .>£>« CjLjjI _U>.| u^- Lh.ll a "if. I Vj J aJLiJJ 4-l--^jI1 

J^Li. j_« j _>_ * «^tl i_iJ^U,1 ^jMII (> 1I -^J J-cLiuJ 5 Uii Ml oJl-A > '"T 

J£ jl jJ^ .(j^j.-^JI ^JLJI ^1 ^uljSJ) jaJLt ^ ^L>J| jLiiVI 

JlJ-1 LbJiJ j-3e_) 4 — J ^-Lj j-^a :*-J3ljJJ jtJLjjjJl j-GLi j-y_> ij-j-ia aJ e-j <" 

** "J "** " 1 ^ J a I < ' > J iCj!^Jj-ja j-C ■*J'— i_c d ^i^l ij i a i " 1 1 j ^ *Cj :4_la.lo 
4-fl^, jull^ j»_Li>ajil! j'j j»~ ■" LbjJ >L ^jj>.1 d_ij*.lj (j-aj '■ J-*- 1 -iJLh" *"" *^J ^ .iL*-4-l 
j-<s JLoIj^I lj-LuuJj ■ *i£ .^_iijj_dJl LS-baLijjJIj i jA-'jlc j-jJ_L£. J_y£. 5jLjl 

lA^ 0^ l>° (J^ 6-^J 6^-*^ '^ ''lS.^ ^1 C^i L^i-P* i^-J =*] 

jl j—3 t_i.1 . nil J-A lj-4 .ijJjAj («JLi_u_I j) I l^CJ '3 tl .All 4_J_lIs Lj^J I (JjLlxjjJI 

IJljJl^. Lc^_fi 1jjj-La J-^ ^^l^LU jj_dJl i-il j 'J-Ti— » " <LL 4J Ju-« j^j i^-iLjjJI 

microlocal ^^ijJI ^i ,^^11 Jj W "M ^t ■•■_') J j 1 — "M pj>^ (>» ^LaLif 
(pseudodifferential calculus UijIjJI J-^ l a-.U .. I ,,. -^ y\ analysis 

JjjJLj ^^.j^j JljJ <j£ jjJj La ^lj-^1 J-aU: jl ^ J '> i til l 4_J| ,_£>-*-> 

(jJI ^L-i-TuI jSLlI cjl_*iSLll j^i (JjLi j, 1 r, 4_o_3^_jJ ^jj/j^aLa tLiiu-il j^-4f 

LiLa ijJ^LLI -- ■ ' ^> J Lo jLlj^i^i sLljijLjJLI jjs jjl rt>j -^^^j ■ ..\ls I'll-vlUi^fl 

,4_ t <_ t ...>lU< 4JJJI jj^j 
I jL j _. i .^11 ijJ^LjtU j ... ^j jl 4£S>m i_>-4Hj »j^" --j J-3 o^'j 
J ■-> -^ tl ^ 1 ' > . a 1 tfi ^ -5 Xj ,.,S)< 11 Kj'LyLiSLH (jJi 4_i_Ja_i]Li > - ^ ^j 

» j>» ^ M lZjLjjI J-^>-| (j^ C3"^ ** -* ^ J ^ .' ~ ^ ^ JjLjU ■ I J ■ ■■! ml] (JJ I uil\ 

<U^ ljub jSLI irlj-H J jj '" (j,-^ *Li_i^l tfjuk {jn djjL j tOJI (jic ^ljjj^.1 
7r <a 1 n"> ^^Jl ^^,^1 ,^-LTl jLj Lt I"j-^>.T t»J')2 'j-j°^1 f-^'j u^ ^J '^ (j-^ ^ 




s «#' , #'#l 



t^^lj^ J-JJ^V 4->J-a- t^-» <a 0_J^J (I)' O^V Ur^ '^"^ l^-* 4-^JjVI i^^LjJL! 1_£J 
J_y£. 4J 4£_i^h_U jj a i ij i ai'iiS j-l' 1 Ir .((LaLcJ ' " '" ■»- *■ jjVI 4_i ^j—Ljitj Laj 
^yjJ] c *'J l~ S 4_A-i_(_u^LS *> ^ l^i i <y 1 jJbliS .Hj-^ ' '\^ ' ' " ' r- ' '"\j" 4 i A >_i_a 
lIjJLjj 4_ijL2^a) 4_i_3LS 4_>-jJj Oj—LiS 4JZua-iX\ (jj-ij j I ■ L-* j ■"■' (Lg-lLu Jj ' ' " 

Ju>.Lj j( (r-a-j frjJl tjl (^Ll i4_j1j!jSJ( 5_j_L£iiJI J-lb*J ^ j*Cj -.._M <tl LLia-lfl 
j-J-j-*-jJ1 (2>SLqj (j-Aj 4_clj-iJ!j ^J^JI 4ia j> _flj3 ^I^Li-C s-j ■•-'j *lft (j-« «JiJ^>' 
4_pj|j£Lll [j^"i il !Ll CJJl j i J lII (j^-QJ '* ' ' if J 4 j<^\ . „\1 S ' " 1 1 -»- lt»^^> 1 j 'f 

4_Lij>iaJI j^-A oJuk Jjfc .^jVl ^1 Sj-jJvVl 4_«^jj ijJ>Io ^ 4-^Ll^^LSJ I j 

tLjLfljIj 1jj-1=ij J^T SjLiJI (_,_£ ^JLiJ j! JjaJU :4_So}U.| (J-ujjj (. i j ■yj 
<JL_iU /tjjljj—uaj 4 j i i j S jjj.Lui il j^^Ja ^j^b a_ij*j .^xj ^JL.o. ->.VI (_j-l-C (jiJj 

. « 4_Lc {<^jj Jj>- j 

ijl ' _ - ~- j >4_jjIj oj—a Ij-A .^j-il! 4 jSj m^LSJl ISLliISLlUj j * ' '^ '"■ ^ 4_ijjIjS1II 
3 j j -i ^ i j ,4-jajiUI *li\ ft yj—ii\ j-*-J-l! Cil J i^LjJl ^J j j * -^H i-LJ^U.1 I >i' 
4 It j ii -v ' -j ' ■■ i "1i"'^ 4_j_jj_^_Sj 4-S^L*J] oJ-4 (jl (jja ^^^-S^tJjj (j( 4 ^ If ■ tl i^»l ^. 
4_JaLS ^aju Ijji-r* A\ jj| jjjj i jjs t L U.aJ3 Oj jj'Ctl -.1 ■ --^ »lj ^ j ■■ "■ j " Lijl L^jLa-q 

CiSjJI (jS ,4^ , U !>KJI dUlijjiJI 4^j>JI *LSf ^ 4x.jj.lJIj jt-L^yJ,! .jLjjIj^j 

jj ln"*i (j) ojJiuJH (j-oj Ltia-iJ I J_j_c >_l»j (Jill 4_jjj!aSj| CjIjjJjiIJ Ojjbj .4 r mi i 
4 ^U '1,1 (j-U jiaLUll ijLi tiJJ j ?i_o_j -j-LiJiJj. i» 4 1 >1 »!, 1 ^ ^.U jl_j_a JljJja ( _ 3 1^ 
.(lja->- 4^aj^i_a 4 i n i '^" 1 1 ^Uai-VH Lujjlj Ua^Juzji i)j£-i 4jjjIjSJ| 4-LiaLiJlj 
(j^jLiJI ^-JjbJI i_JisLitJ (j! (j£js-> JV> if (j^J" : I ^ ^-»-~ " j_i-i ts~\\\ t-d^m Jj-3j 
4_OJljSUI ^jL_JJ uLlL^lil jj^ 4-j^j . „>Lg iiL [^ j( j<.,.j^<la] (jjLui ^ .» yi 
,3iii ijj-^' u' J 4j' ^^ ' J] 4 jl f ^J^^J '^-* cKJ^— °^ D' cr'-' 1 ^ j '"I — LJJ ^' 




pOjijSjr&ojuIa 

4 jNj i i iM^-ll j ■■■ " .-" ~-" (J/u Jj-jxj^o ^laLilLil JLj jjVI « '"■ ^ ■« Ll^l a 

^ fo-^r mill (jLoj^t ^.j . ..^ i3_ijijLoJLI £-^j ^j-^ l^iij L;r Ul 5 g ^ 1, 1 cjVL>JI 
01 ^1 .^o:ij5JI K^Uoj d ,<, ,„M£JI LS^cLLjjOJ ^L^L^JI olj^kUl 

A m t a t_Jlaj_laJ l _p3 j j_«j(j ^_A^ ' L40I J Sj^-^JI (jJS I *_d 1 (jl-^Ju V jJa L i~r II 

Jjl — J (_£JlL1j_^JI lj—jLjJ — j li II J— uajj J — J9j . *l LaJ-V 3 ■ "^ j r A li -vj 

I jla y^ ^jVl 5_^- j -iill ^J| mv ^LjJI ^ P. Ehrenfest <-■ ... ^ jj 
correspondence < (> LiLLiJ1 f, t i <>» ^-jAa ^1 jj. ... aJg j^ 0^3 . oLjoVI 
obtiixi-aju ^pL^j aLhjJI (jru *j3$jJLI 3^"^ o^- j .' *j l£jJI principle 
LSLi-JKj—a jwjlj (^ LjJLc. (JU>JI ^^ I o ^j .j'-'j i *^ I a ^'"^j JI>j "^ 
^s ji^-J _>kLZLi| t_u_4 ^j4JljI (jVlj i4Jjtij_j_o 3,' * " -J-^ IjljJ,! ^jjLs ir&jJl^LJI 

^a-tjL Lie j [ ^L»L£ LSI—ill (J-^jJj vliLlj ^j iV. -<- j^a LiJI t_x£.j "1 mi ^^ t 

cLi-i'jIj— lu 1 (j *iS>_ a. ^ I . .. -^ 1 i < 1 1 i * 1 ^ J aj_tiijJI 4_>-j w ■ ' ■!*.! '"Xj LSjJjjj 

jJIIjS 4£_^>. ,3juij Lcuj,Lu.a L^Jj d i ,.."][ i jJoLiJI ^joijg f^Lul J(^J^- ' llj-LajJal) 

j»jJu "if i«j (j-»J '^ J^ J ui^ISIII LjlJ-LitU J_iJ_ii flj-i ~ i " (^yJj (jJp 4 n t^-i'i 3? I ijjul! 
roi-j (_ji£. . SjijjTca ^j-^°j 5jJlaJ VI eLpjIaSJI a d j*Cj m^l^JI *.Li^-ijJI (j\j jJiLljJI 

cLa-uill ^ j! ^pijVI ^jlc. Sj^-^II i^>U_jjjju>JI (j-» iTjL^JI ^j ilr al (jLa niJJj 

LT^-ilj SJ'j (^jJjI^SJI (jLi^-iU "1_j_jj.'I ujVI LA-ilj — SJ1 jrU (j_j_^>- IjJiiLo Cfi-U 

jj£i Loj-Ll 4^1 diaL^-u Labjj 5_uL3_ij »jjlU correspondence principle ^Li_U jjl^ (#) 

sLj^lA!! jjLlJ ^oislj^i »UilII II14J (ii:l_j£lll <J y )i^ ^jtu jjSj iijLjJl 4jLc 4-luI_j£ jljuti ^jj aLtvJ 

^^jLj^ ,>a IjLjjj t j^j llieorj- of correspondence jJiLnJl 3j>LL ^1^-n a op> a ; .■■'"" ^ L°i 
Aj_£j Jiu w ^ , ,.l^li ^ : all l^x* . ■JjIjJI *_j cjjJoUj I j] 4jjL^d pj! i ■ U ^jj^"'^ ^jLuJI 3 J - tja 1 _A £ ^j^' 
jL_i_ui _si i^LauiS _j_LbLli]l ,ji «»jil_jjlj . LI i>iiill jjja Lr li juSL^i! jLjjJ.1 I^-4j J-i-i_j i_oJ^ll ^V ,<i. j )jij 

jl Jj-Dl C^^} . 4_jJLii,l ^jijLpJI j»h« j ,jrtj jl^ " »U l4sJI >* coherence ^j'- 1 ^' jl j ■■ j j-t ^>^>J 

. [^Lc-i.^^1] T ■ " .jjJtLoJi :*Lqj>-^liS ^j^J^aJi r-j^jiui,! j^jjjl (jr^- 1 ' ^ 4-*^-lj-s 




(jVl f#Ji\ (jJjV La-jJ 4_utj g^i-j.a Ul» :5>j^I 3ji <iJ>U,l ^Jl g^l ...It 

' ^ ■ ^ j ' 4_ujg ni>Vl Sj—La-aJl 4_ij>LaJI ^jl jjj OJlST JLflJ 1 J ia n*i I jLan 

LjJ i"i-f injl ^jVI (_," -vj . 1 (Jj^ (J-J JljJI iJ^Jl^ ^^1 4 J rtU' 1,1 CllLaljl'mVl 
xjjIj_1]| tla-ij-J Cr-^ d-LuaJI (_£jl V (jH^J -foJLaJI j— lii-jJI < ^ i^J ' *j ^ i^H'l 
4_ojjJ^j ^JV, 1 "■ 1 ..VI tjj « J Vi~ ' " t ' "^ ^_3j_a1 V/jj ij^jJjI^SJI Jj t~i "i 1. u A ^ ..."ill 

(Jj* f-^J 4ji . tijjjj-lliil (^yjuJI ^ )J t ' "J Li a I Jyjr " I nL <-£JJ j j. I u jJl J « <» 
(jj5jLJtll (j^jl ^JL^iiJI j) . 4_i3 jjj-A-LJU ^jJI jtJLii] |jL>. i_^LU.1 JjU'iU 
till j *_a 1 ^ i? 1 j 1 LaLaj cLo-i-uL*- 1 " 1 1 ti j 1 <Lt 4_i1±iJlJ| a^j^LIcjj foJL«J| ^c L^j 

j^aj .demonstrated L^J I -j i" j I # jlr- JJjlJUI ^Ujj 5_j tv,U 3j_iLj_>i 

iLuaJLi- Ljij-t^a ^LuAJ 4jjJi-LJl r-j-LaJ ' ' j ^ J.'^"' (J'- :t - fl (3^"' J LaLu «J -- 1,-- 1^1 
4_tiijLoJLl j^jjS 3>_jjiLj_<j I n r j r ti L_LflJj-i-J_ol y_j lcJ ^ 1 u JJ ) A.J1, ,^- "1 ill t LJVJ" (^ji 

,4_iLajJ! ^j^Jtj 

<3 * '^* J J Q*J *"' (JJ.* J I^>"(. I.U.J /fcgjij-^- A I uO. 2 I J iii_JI (C>-) 1 a. 1 't* a 

4^vjju j_j-^-J V (_>^lj->JI djudi (jSLI . ^ d it^a. a!, i»*i .J JMi- (JJ* L^JjLcj-ijuj 

JjIS j-i-j-ll ^jJj La 4jLe I J-^Jj i4jjj|jSJ| cjI^jjLiII ^.iLkijj jjjlSU 5_Sj!aj 

j] J^aJI <i l ^^ . .4^ j in^SJI LI i>i titl SU --.Ijj 4JLaL5 Sjjj-saj 4_iil. j j »j ^jV 

ajiil^SLH ^ULl ,ya <£,L-L*y£l\ ^L>j^JI ^ LL^iU ^y^L^JI JVjuU^VI 

jo ^ 1 1 o > j ^jLaJI jc^JLLil j 1^1 j 1 1 L^j t-iljJu j_ ;r jJI 2L3jj_LaiJ 4_u^al 5jj i^it Ljji^j 

.«dJ ^ *■*■'' tl 
ljJ^Ti. i^t.1 (_j-it>J! (JjG-uu La J if. ^ ; ^LjLS t~-j. t -»-1l 4ij^Lll l>"JJJ Jj-oIjjj 

w ^ v 
3 jq-Lsaj 9-J 9 (4-jLijl »JLA jJlSjo 1 etc. i_uiJ 1 j - ' *-" j ' ' CjL ul Ju>-! {jii-fl ^^3 4_lL>. 




^jVl ^jjO I fltil w~ , ..1 ^j^.cj ^JjJ>~\ AoUkJ 4_xldiJ 5j,j_ua (5.lL*Jlj LJj-iJI (j£. 

i±jJl^j i_3j_l^ doJliJl 4_ditU jJiLlil wiS^il jL^ '(jJj^l 4-aLsJl jJaLy ^ jJI 
r" U»" j " . " L^jLs - * ij -y ■"■ /pa 4-s-LaJ - 1^ ^ , „". \ A j ', p, 4j| (jjjjjjjj r^j^jLjo (Jjoj Jl»j 
^J^-i-l iZjVLj*. 5_fl£>JiaJ\ oJuh Ji-4J jjIi±_J i ■» j UiJ . 3j^Iil i 4 1 ^" -hj (jijj^Li 

j mi ill ,Jl«j lJij^ (Jj-dJ La^* (*-d^' iL^ * jk*"' -•■''■ l<Uiii.^L(i ^_L*_uaJI i-d^lil [_£Jjj 
" "* I ■■■ 1 ' Jl l"r i .i*al I Jji jjjJLSjLJ L-OjSj icJjJLiiil - j] ■■•■*- a I, I V" i nU (JJJjU-utJO 
rqJLaJI ^julj rt °. *- j **- ■-"> r"fl* * t~ ■ ..I ^Li liilna '"■■■■' [—-S- ' d J *"_J J g *-Q J ^" 
mJ jJI ^j& ■ 1* ^ 'a Jj . .."< \ (^pjl^SJl jjl-ii 1,1 jjLj j^yJuj-j-i-l jJa dulj *4_luIj^ 4_i ?u jj -fc.il 
^_gj ni ill tjlnilil (jil ,/aJ_L-n J-JtJ (jit 0J i ii >1 1 (jL>J ($jL*j| I nml jjl_J ill ■» t ■ -J 

j_iiu_J! (jl—^ (o^i (j — 09 i^^A LsVl jj tc p-j — i-ll cilli jjja |_)j-J i-dj — '1 1^1 1 1 ^ui— =tU 

. i-a5 j ti 1 1 ^^kj m^iSJll jjJojJI Stjlj-« jjja i_J^ " 5 j tilij lLLS-uj^/I Jjs|j_£1 (^ jj-j-lll 
jLfilj jj^ LtiiJI jj!> dj^l *uU (J^>Jt (3^> ' a o' 7* J'^P Lh^y ^jlaUjJI I j-4 aIi I 'r'l nib 
SjL^ill (^ ^ il!j " i ^iU jjjuJI 7"=-^ o'j '4_SjjLjil <LjjjIjSJI TCJjIjJlll l^Ll^o jjo j ' 

(jut .j«!j)jSLII jl-i'i^ ^ l-^jlf, JJjiJI (jSLcj (jjJt cjLoIjJj_ujVI ^£. JaLdjVb^j ii'tll 

i( JL>Jl d * J ,'^,' J'l-oli (j JJ ^r l^^" Cr^ 1 -^ i3 .' ' J ~ '" O^ 11 ^ j" 'I L-AJj.tTj 1 
-filat a (^^ j\ 7l» a ' 'J^J ^ "" 0^ " * Q d J .'-U " ^i- '^ ^"' ' "'J '^ '""f '"' "' ' "' iiJLi* 

jDLi JL*il>-I ^jt LiLaLi. ijJjImi U jjjt>JI jj^j £y Jl o'^l t^j-i-i SjLjjj . JIj_>.VI 

:4jJLtC - ^ ■ ■■ ■*- \ %-4 Jj^Ltlj dj 1 Lm i4_lUjJI d_L^vLiII (j-^ 4-jLs-Al LjjL (^AJj 4jLu3JI 

4_ij9 ^j_aj S njij «^J,Lc j i^i j 1 1 j_£^J ' ^J^ ("1 o ^^ i f l I t'ntl} , i_g, I j m lj 'C 1I1 1: 

jj I ^j < jU" 1 in (jrJ-1 1 ^ Lj—iI/^U L_a Lqj ' ^ ■ - - LLa t JLAj 1 4_i^3 Li»J I ^^ "< 5jjJaJ 

-3 ■ ■■ ^^ *JL_*JI llLIjJ ^^l"m" [JLj ^ '"' • '^1 Ji_SJ ,jjj_i!1 lf Lft^-SjJLj 



n 



4_j-Lt— iJI 4_j_>.LiL)l f^j* J&*^\ l?-^ 1 ~ LoLcj (j 1 j fi U "i a J (jl j ii j ?i -fc- i.i.1^ " ."it, I 
■jr* *' t j 3 ' " ■ *» I *■* j t (^J-a* — 4 J "iLS' 4_^.jJli ^-'-'jIj JjLLaJ cr^-J Cj-9 jJ I Jljio 

(jf ( _ 3 -Ij a.\c. j — a j ft I — LiiJJlj J I — =^>JI iy* j — "j — ^ I ^Jjt (J-jL_ilj <_>=_} 2 1 



/j o i >^"*i .LjjjjI jl j ■ "■ i-«9 • < SP J 3^ |.4jjL; ^-^jJ ^ir i 3 " "*• I j d is i , „\ls dj ^'-v. 
Z^lLjJjSj (j-Clci^J (^J 4 j i ii J lb d j*C mi^l_S Ljl_ua_a (jrU 1 j n t-i *i a IJ^lSu 4-jjiCL>JI 

(jJJ ^ l^iLjsJ'I jjji Lj-^>tj ^4-j »_"LaJJ ^jLlJI (jri^Ll) J; *~ --U (j-I| j t^L>JI 
L^LujVI 03^ 4JU4JJI ,_y3j i ( _ 7 -Li3U1 3-5 [ 1 "( ml (jl^J (j-JJ (j-tia-a-t Lw ^ ( J r Li^^. , 

^j -wj iJL^. ^ j, .^>JI 1 ju* ^1 3 h t ,i,\ ■,-, r n jl ftl_LjiVl (jl .5j_S'l!i .i^^vjJ 

. 4-iL>Jl i>j-jis . U rt . ,. \ i^^u, Lli^lj 1-jJ'lSJI^I 
5 j ^ " -w1l jjf ^^t .Us a |j_j_ifc.I L^jl_«_i_!l_Ldul /&j (_jjJI d ■ ■ "^ ■" jI dU «;!! 

S-JL-a^o^l 5 » j jUII a£j ^^i^. ijcJlJl^SJI (j\Jlj-dJ 3 j j-uiLjo 5 -w j"*i 5 j<^ ,,.\<<1l 
(jlj-Jj-^. I 1 j *a /(iJ (jj» t4"i j n it>l <U (j\jjL>JI (jJJ-i* ^j^o JS' ,4loLii 4_jjj^ jj^ 

(^ 1 ^ N .4ijjabfl (_j^l« Lt I fll j'^ J^i-uJj J-iiS d-ljj^jjj d jC^. ,,\Ktl 4_L4-JJ>J1 

La .(jiiji/l 4^J>- 3 * i^i~ U rJ!j-L£a_3Jl 4JL>Jl 1 1-> n*A LjjLjj£.\ ^ jt->-Lj 4jIj_l)I 
Sajj JS (^jIij (jjijijjJI (jl Ltt^LiijO 4ii_i>. ^jji 4 j <]"i -v- ^/j^I ij.^- 1 lj' lA-^ l? iJ -'' 
4 li^ ■» A oJUkJ .^ l iS (ji_il a_3J 1 n ito ■_)"-! -'ill (Jj-^- >9JLj i^jVI (jl (C-Li-i (j^*J 
. (tdbljSJl 1 Sj tl^J ■> ^jLii ^ ■ '-"» *- ■" (-Jt Jlj i> ' , ' ' ' '" *■ ?«-jo Lt^jlj i^jjj-u £f.iLiI 
.sLZjLBSi ^^ i ■ e- j *i (_JJlI| JLp*JI CjJj-SjJI A^Ax jj! IJLik 




pT.lj<llXA...lQ 

tunnel 2 _■ ^ ^ 7 n ol^-uLiJI)) .ij-^j ti -■■" ^(jSJI LSLuli^a ^1 ^^mi jjjs 
( jSL»j V La f-j .". . ^ i'i'iIjS 3^is ' t ■; ' ■■; 3i_TiJa eQJLv ,-<i < n.>. j-lL> l^j (jjJl Ketiect 

SjjiLlaJI 0JL4J SjJjLC 2 I a i j I ^LLa - J 1 — " * ^'C j 1 n^L£ jLajJl (J^Li- 4jjju>- 

jjjo 1 <l ^Juvt ^LJ^JJ>J (_jj ," a \ (ji jjSLajJ i LjjLflJj aj_i_iljj_Jl Sljj Jj- <i 1 fVi 

L-KU "* " ' J O ' (lA^f <*jL-3 n__)Iaj 3(1 (JJ--0 j— i-j-i f t i 1 11 > . ^yJj <3 j 1 nil L ^ ""r ■> 

jjL-9 i 3j__dJLui_jS_J d ■ ■ -■«"■ " 4^j-j>- (JiLi. 1J_LJLJ t-j-L>iJI jjj* C^ 3 J^' ' f - l ci tjl 
(<j->ij (J>^*- Jj 1 - 1 -^ 3Lje_S 4 tn ai J-Jtej jjl (^^-CJ tliU j <j-« f<i£. j >JI (jic- I J 1 S jj£ 
JLaJ d J 1 "■ — 1 1 4_l_l4>j 4jjL£ (jjS"! 1 n l_£jj .(3-ij-II j—LJLi J^Li. j^yji ^gj « in II 
£-L_j_uiJI ( _ ;r J3 ,j 11 <l r"ii II ^jj rill (jl ^^J_ajJi_a (jjuil ^-LfJ jjjilj— iJI ^^Jj Lojl 

^1 (_Lxl!l fiLut (^3 (_s_^j ' LjL»I _><£l L«o ^j-J -l^^j"""'' tiilj ^x_j [j^JLiJl 

Jl c " *vl iji-3 -a Z\l* * j] 4jJlj^^o ^ j 1 "■ — - ^ ' o^ C 1 -' 3^ Lr^* ' ~*^' L> ' " "** -3 

i_y^\ ^l Acjiijjt ) ' i.l U" 41jIjS jJjT 4-».jJ-I 5Jl i^H iJL (JJ1J i_iiJ( ^c Ijjju 
i JLl*J| (jSlAjG JJjJI I JlA JiU ijLxis .ii^AiJl 4jiMjl11 t>-«W t^-H Ij-ii-a " ^ * 

. <Lil<v.iJI LliLj" inlj jijjv>- (^-^ IjJi 
.(JiUI j_jjG 4_jJLq_j_3^I jl jjj ^, ,i j-^lj ^ i i^>l ■*! ... -^ T jjtj lj^j^>ij L«J£ 
(_yJI jUaj-il ct_>.Li-D ^yJS 1 jl (jjiija_>J,l 4jl5LU (jjo gj.l j i ii dJj^s_jj (jl J' - " ^ a 
4j>.jJlJ (Jji_LiS (JLcj-sJ ^Jb ■* ^ "' N iJUiJI d U ...Ijj i jii-l t_3j-So jl j I t\"M (jlSLo 
JJ^C (jL-£ ,jjj ijjuj — ilJI 4_jjjL_>- (jjo (^IsjVI (_jj j >-A (J I ft "i "»-l (Jj-ji <=L£La- ts> a 

Vlj 4-Jjj nil I ^\n -vf Vf jliJa) t^jL.^ J-Laxjj Lajjc .Jlf {j£\ jLa_i^V' 

■ [oLa-?-^'] (j'J.'^JI (^hC- U-iVI i^LiiTI SjjliLlb ojui (*) 




ii_i_il^_iJI -li-l)j m£jJ-!I (jjjLlSJ,' (jjLIaJ j-a i—i j "i n t L*J^ t 4_i-)lj eLt^LJ j» .jj_aJI 
3-cjL>. L:r $ L*jjL*-ljj 4 j^j r m)>L£J1 4 j n " ->JIj 3_jJul&S_'l ■ j n" ■*- !>U1 t>*-ljj 

.tiUJ juui ^_j-^j *j 3JjlJI (jS 
Jl a"i-fc.VI SiJLiJtj I gi*\t LjJiJ 5 K t>I( lulj—pLiJI "'* jt m£>->-i 4^u< uJlia 
quantum 3 pJl^SUI oLa-jlj^JL »,'i g 1 ^jju^JI i^JajJL^ >-j_t jl fj^x 
jl LbaJjj 3jLc] jjSUj V LgJi (jjkj VI . 4_j.4l.-vJ I Lii^iL. L ^l\ « fluctuations 

lgj."t "ill j^lt 3 t^-^^Lall J-iLs (J7 _lilj_£ rjLP -^^-3^ "^ ■3_iJLj LajL^jI 
jl J j, ^_"J> Lit J j-£J i(jk>ji'l irt5l>. JljjS 4jjJl^v- (j^LiJ,! j>ja jL-^ L^J — ""-"Jl 

I j « '<" ' j I 1 ju i jj * ' k'"' ' •■ * *2 ("d ^ ' <-5_j-5_>. Ltj I j, jloJ . ' *'~ "*■ " j 15L4 ^Ja 

>— =*-> (j It Jj 'v"! (jl j *\qj 3^_aLtaJl jl l^t-ilsjj jl Vj t^^i-l (jLijiJi ^i 

j I jlSj Tj p ■ ■■ •" I » : j-i> <J j_5 jj t jln~ mi j La (Jf* . J J->J I j I j^j^a^jj t (Jj-3j 2 
Jj> ii j ii< . « L7 -Lj-a j mj-^ '"'j J^* ^ T \9 * eg j I * in (jit iiJLL±p <Zjs\S ~&j V <<-->n 
i3 jL>. j j f jj-*-^- ^J- 1 M-M jj^_i- 1 ilii' t_t_g 1 l-*-^>- t^J-^ jS 1 11 a 4jJ (jAajJI 
l^jJa^_*3 p^jLi ^1 in"i rV 1 ^\ jj^'im i_3^j-u p^ i nii >1 3jjl_>J1 IjJubLii (J^JlIIj 

. jLji^Jlj <Lmjl^.1tj 4_iLt^MJ 

3_uj^ tjj^ u' o^ 1 '""^ W^i Liaji Llia .4 iilUfl '"■ ■-jl 4_ljijj>JI jLa I IiSLkj 

4_ijLi_j_tAil 4 ^l^iVl f j <i -*■ jl (Jj-^ jjs ^'j •<j"^' *LLaju L-Sj-i-u ^ *« i_' i<lal_ii 
d ' ■"■ 1 1 ■ ■■ 1 1 til "J * 1 til) '"' *~ ' (jr^ Jl>. — ^ ^ 1 " *•- 3 jijj-iiai u '"■ . .. jl * it i .Cl | 
3_ajjj_a 4_i_ii I j-oJ I Jl ftt^tal 3JL>- (^3 3\ijLuaJ.1j 3 j^^tJI j^j Cj^LuaJl .^JLa 
ljub JL*-a jt r>-ieJ j^jJl 2_LjiljjlI [ t miIj VL*^i J < i.V) (^j 1 j"VI 1,1 _i >. 
KxJKjIIj ajjIjSJI IS-jjlSLwa jpa >LS jl jS'ji (jit ^ r^* S't t_3j_uj .i_jLjSJI 

jjj-a. 3^*J j^l 3 j<j,„\K tl 2u_iljjiJI j_aljJkII 3 j <i tf>L L-a^^.tj 3^<j ,,,\K1I 
, *JLii! ^^jjJIjiJI 1 /i < -.j 1 1 j (J 5LuJJ^ASUI < rtifi^JI j^j (JjSjJI jiiLiiJI 

Lr^ lB^J^^ .1 jtr>~i in t jl JjJ^ 4jJI JjjJalll ^ J_l'lj j^i-l Joj-i l£JLL(1i jjl^j'if 
j-*J . <=La j k '( ^JJ 3_JJ I JLJjV ) 3JL^jL J 1 * ~ j 4J} .liJjJLJail (j^tjjjlj 4_J_«>JL>J| 

3_t-aJL>- 3 js",; .m^ 3 j n-»L^- La>jl iirb 3JL»JI *ju> jiIlpcj jl jLSUj 3-j ^aV| 




4_i i r iLHL (_j-4j iLiiVL>. -l^jj j"iM . d S\ j.u^L^ LSLj_oLuj 1^ jlc (j-jjj jl j5^<y 

4J9JLJ 1 j * ' ■*> j (jSL*J rtj j j 1 ^ i*Loj k t a (Jj-CJ ljufc ,i-lj_3 ^^ V^jjji ^jJuLc. jljLt 
3 - ■" ■" SljJ jil 1 *lj -^"i IjJ , lli J-JCJ jj I \ J i". jl *-3j_JJ L^-l*^ 'Q^J m "sll 

4JL>JI (jJ-c 4_iK jjjr" n ij jIjljlL! ^^Li , „M£J1 i rti^l jLfl oIj-jJI Ji-iju 

(jl I'j^ lj*JJ .(Sl^UI + jljL-*JI = <_^a j U\\.\ ■"■ j ^) 4-ojh'iAir "LuljUuVl 
4-±.»LmVl j^JI^-iJl (jl Lug . 4_jJj_^ ji j" r'ifl ^ 4-L^J.I '.Uljjl j_>L 

4jjL«i 1 * ;~ jj U" SljJJlj jIjljJI 4-a j Iq '■ 1, 4 jKII 4_u»-^J.I 4_J1jl)I ji lLLSj 
i j 7\~i i ii 4 j—l£- («-ul>- j-c Sj Lj-c 4j i "l JL^y. (j5 J I JLjJ I j I 4 a \ (i ->. j . j-*»-i -1JJ— " 
jl CjLljJ J-J-" r ~' i ill,) j_a Jj_>u t5j— i_i_uaJI 4_jJU^_^SJI ljI^ljLIIJ ^_yi\ — lu^>.j 

. I joTi.-fc. jj-^J I il 4-lL>JI 6 JLA ,^3 L-JjljjJI 

4_jwjJLi j-Ljj 4_j_<i_j_i«J I ^ If. JjJj-lU 4-ja 1 1 ti- "i -i u J, I JjjJaJl ijjl^i^t 5jl j ii 
jJj£| l_JuJjj . 4_l ^Tl^J I L^a (j-ilajj V d jll *"" , J O^ILk jj^aj.i -l3-»-_9 ^Jjl 



Jliit ^^ Li5 (_gj^T- a p ■ "~^ lt^ - ^^L^LuiJI J^>J LaJJ£. IjIj-Sj Cj^LsJI jjJuIi 
L.ajjjj i_ i j i u 1 ) Iju^Jj t/aaJt_jSDI lVulij_« ^-LjjtdfljJ 4 j i nj^j 4JL>J| j>JL& .(J^jLuJI 

l-ijslj : Ju>.|_j i Uj. ,°:. >flljj 4JLjv ljJs ,JL>U,t ^_i-ul^JI aJL*J| 4^j Z 5j a i ^ j rfi^Ji t j) 
l_^l jl iL7 jJlj^ (" "' > L>"W^ ^ J^" ^ i_y^ *'-i' ur^ 1 ^jj't- ^ CjLajU (1,1 j i~ i*l "i*l 
j, i^iaij j I l-xJej i (Jlj-^ 1 4-0^-1^ . 4_C I^_jJ I J ^j j-t . 1 1 j^a jj£ (^ic lO^** ' ^Jajjj 

J^LJiUl i_al_ilJL-^l J ; "^ jLuij'i'l 1 4 °>j—£- (_yjJt L-aal^J.! ^ . U ^ 'g 1 ; m ^'it 

.j Mir £_i-uLlM jj-SJI tliLjL,jj ^^3 i Ly cL«ji""!"1 



J* 1 

i »l^~ .'i, t i ^jjjjJI : IjI^Sjj ljlj->i Ljj If. LiJ^j ULLa 4_ii ill. j nl 4^jjj tilLL* 
JiVl ^fi^ n^jULI j<JLlII aSL^ij (jjlJI jylj_iiJ 4 j"Mj£J| 4 ijjU 11 j^j ^Jij'C'm 
y)\ j£j-i~*. 1 1 1 jjjjLjJiil (jif- 4_ijLi£. jiLuo-l (^1 A . , ,,; II ij 4_jjL»JI i— 3j[ j jiail (^ 



|j_gj_j ij J .' ^* > ~ ^ 4_uoLi-J1 <?JjJlj>. JJl^cj Jj I & '■ "'' ,*J^*" ' ".,' ^ t^J^. 7i i "III 
j! VJ 'Jj^"' ■-*' Vj i I JL»- LiLfl^a *jJ1jiJI Kj'iKj a ■ ai ■*:. " <l jl_£" - ■• ■ -M 

d •»■ j ""' ' Sj^-a &Jk • ''j " ■"■'.! i _j-^>J' jjl j j ■>- "■ ' ,-SJ 4_il 4-^o_t_a-9>J I j d •*_;"'" 

LuaJl ' . ■ * ' ^*JJ jj^^"^ (jt-^ S^Ltiil LLkaL^Jj (jtLelS Li-uK« ilj bllLS-il j • ~ * j 
i ^ il.^~ ...VI 2 I j , ,, L -, i n jt eL*jbJj ' J j k i 1 1 j^ ^j »"itl 11l4 JojO ^^ jL_Lt£.V 
^^ 1 1 ^uiOjJtJI |)iu ?■"'" '" ' <j! ^.ji-^'j ml [JjLJS il^JJJ (4-^J L7""- ' •— Jl-llJ 

. iajjttl ^jjJklj Sj^iL-a la^Lc L^J (jill 



I ^jl i~i- I i d X . , .iM'C II frLjj-iJl £jj4 '^ * ' (jl JjLaeJ (_aj_u i La Jus* ^j 'JJJ J-^S 
^^IjSJI aJL»JI ijJjLHI ^yS . 4 j C.j i 'in 4_t£. iJUil ■»*'! (j I . _.U' .,.*i (jjJIj ^ jU^ I 

iL £jjjLiiil ^jh^JI JMj> jj^a ^OJIjUl ^L|3_i_a (C^jLj jl ^S ^i .» (jJJI J. Bell 

n< (J LLta_Aj jU 4_iJ_iLijl)) ' " » i ^j i *i 1 1 « :4_cajLLa r * i ■ ■•' 4_^q VI * ' jM -J i /i . ,.l^l| 
oJJj L^jj i g^-^Ii-a L^JI '~ *; M_J LaLu (L<jiL»_a *L)LLo fOiJg . M j j^>. *Jjb^ ti(4-tLtJl )i 

O^ 5 J^J^"' W^l (J^^j^ c^-" pLjj till 4jt--.»ljJI j^jL-LI (jiti Lj u i. n l >j-5j (^yiiJI 

4_>.j.lj if«j\ i nil JS i"rll ^jLj-1,1 tiJJj jjjn x_u_tjjj . iil_L£j j n ni a JLjj (^LjLs.1_jJI 
j^iaJi (^j jt_L>-V| JjjtJ iJ-^Jj ■ ' *\j " "-tl ^j.htn.11 (jjj "" t3'^ iLj J 'Lr'-^' ' . 'lj ^" ^ 
>j^>.V| i^.j . ,.n I J^J J-Aj (J-J^ 1 - j' ' ' I ■"■ jjj J ^jjs 4j 1 al i na -lj-<u zj i 03^*-* -^ ' 
^^ j i i U~ 1 1 , Ij- ' ' l^"- ■"■! I ■) -i-nM jl . n " <*l ij . |j_i_L: I .^ ^1 A (jaSj La L^jIj 
.•jlajl J^jlii! 4jtJJtjj3 5jjj-£S pcjjjaJ 4jLa d_t,aL>JI 4jvjlj .IjJljs* 




(n3j|g£JI AA.. r i& 

u^-jj L^J^j . LT ji_iJiLflJ 1 '*•■ ■*■ A\ jlcIjJs 1 i>ijt ^bi t" iLajLuJI ^ 7" j" ill 

OjiLj (jl |j^, 4 — i^>l — i- Sjj uaj t JJ^J j 'J-S^ OJ^"-" uA^ l 5l ^J L^ u'w l l 

5 ■ ...ill 1 Jlj^o j-fii .j-i-i^aJI (^3 tllL-ALli-a }4JI «jJl_C ^^Jj 4 j i h f I L> I ** ^— 1 --i 

ijj-j-i I U. . A a I jLjJLcIj «Ljj3 UlILlo LaJjSJ (J5SJJ (jl jJUlj V ^jjul (Cy ... 1. j 





II 



iji jj^La.' (jfj-II o^JLJ^-^ '-* ^-^ LJJ r? ^ (o-Julj^J! 

J-laxj La iJ k *iJijlj£Lll l£Lul£Lt.a j^« I <j ^1V.7,j ilJ 
K_ul£j_ja (jt i iij 1 ? LljIj JlJjJ . 4jSj ill S-i^h.'u 

(J-U>J1 4_^>-J (^ Ujl ill '"'■' '-^J 1 J— 3 *l-jj|jil! 

i(^jjj) aJL*JI j^ljli (j-ljj e *-^ cJLvj ijJjjLuJJ 

5Kmi a lJLLa .^jji.1 ,j;Jj ^J^ I Jut i^jJj i_3j_ijuj 
4_cJjJI (j^J 4_3^LtJl '.O-iikll ^3 r-^Jj 4_j_ul_jjj 

r^> " ii't (Sjj—^jJLl J * I - - 1 1 «^j jJjjI — i ~ II 

^-3j_u . 4 j ii U r 1,1 ^r \\ ,t I L*i_i_ijjVj i (oJlJ t_j£lt I 

j-^ 1 ;,', v jJ ^Ltj ^ t j>, «J| jl uijl liujL^ ^ viii ^ 

La 1 1 <i "i a \ 4JL«_J» 4 > U»*t '"'' J ^ ? l-3J i*r "( SI ,,.-n ,. 




< nV. l ft\_l l K ft | inlq 



Jo"' l"ll l(_- r JJljiJl (jjjLl-SJl 'X-US^i 2L-La j >• ■ " ' ' ^J i ^.ill i _$ I c i >M f ^jl ji.„ 

L4I0 i-n nl X9 5 * ,*:, 1 1 3ijiJ| CxJLfi I jj La ( rt mi "i <H (^jjt j-J-jLc. _ll Jl^. (ji^ 
ijj* 4j_jSm 3,1 Ji 1,| <UjLj-i_ 1 iJI <La j In i o 1 1 j-ijjjj-ui 'UjLt.a (J^ej . V at {_)%jj&}\ 
(JijJ JJcSiJ (jl » ^ U" . .. i i4_j1 lXjJI j_3 d -i _il 1 " 3l^J (_ya jjLia i«LluiI| alajJIj jljLiJl 
Jj^jLa- 5_jj_lo (ji SJljLJl tf j-4 j jU»" . ^Llja 1( Jjl_aj j .^ r JlaJ 3_L^i.jJU 3J1 jdl 
J-LiL cG^lj— nj jlju-«JI «_o ' l^>Swj 4 _<j_lL m Jljji Sljj (J_i<U Jj^l :£ji, 1 ->■ - 1 •*- 

J" 

1 IJ-j-Ll Cty *- (jj* ixo; ii*i £>jJj- £-*^ (Jj-aL^ yjl LpJ' '^H* - ^' 4J1jJ1 ,jl >»laj 

.(jljjjl ,jl JL» I 1 g Fi «j <jrt-ilJ1 tlnilljsJI <jrtj ^jiitj^ wii^lj-lju £jX>o (JLj 

y^Vlj . (_o3jJU IJL* J-i<U I Jul b'^yl ej /cJ xiiloJI ^V .4"iijlVj ^jjf 0' ^^P 1 
^i Lai 4JLj (j^JJ Sjj_>JIj eb^ It '; \ 1 ,__ru JtLaj*:M r'J^ (J^ 3 ^^-^ tilJJ ,jl Ix* ,j-a 
"IjjiJLj 2>jJjl>- J-±£ Lj3l J 5-J; hill (jl LcJ_J •'■l^fic Oj^Ii Lji (^yic- fc " " " J 1 4 K it 1 1 

jla.jj *J I jj : lj-iii XjuI j-4 La (jj] U J_>U ^Lill JjxJI - L,j-l1 c Jjju Vj 
4 1 i*il LlJJ (J-4 (»' S^VlLlSIjJLo J,""jJ '-^ «Lj i^im J-* J.' '"'"' (_5-jJI La^ iOjVL>.IjG 
IjJajj SSJlcjjj j^jjJI^". LgA^j" (jjjJJL? jj^La-lxLaj L jrt r^ ^Ltlx (jryjJLjui. JjjjJiiLa 
j|_5 tfjlj-^ iij-J (jl I'jlf a^L sGl_3 t J^j>.^« j-lL J^l^il (jiL±jj^l 1 j_4 Jlja ^ 

"j '" " eUlaV pjj '^-* ^^ T'jj-ia^i cLjIc I j i5 K Al l djut jj^i fO-^-II ^jJAJI ■ "^ 

I^J^jJLjO ^jLS aj , ~ ■»•- SjLC-VI ^j**-"' ■ ■■ ' 1 1 JlsJL>lJ t) 1 „n 1 jjjjq»_ilj I ^ i^-» j ^ <1_iji.*jJJ 
« ■"' ^ j t'^J : ^ 1 'H--v > "■ d t^> 1 1 1 jL>-1 J cLujaj^t-o d l^^ . [1«_AjLj tf Ll >S j Lii *l )_' ■"- 

4JljkJl (j) 5^_lLI ill ^ j ~ * J ' ^- (jr^ ^ jj 1^*11 «_3q_J}j .i_3Lx.j *-iji d H-^ i j^c 7*-^-> 

: tj >< " ' ^1 >-i- <1 Lf [ ^-*'9- ja ^JL>- ^j jS"i_t n Cx^^Jl ^j^ 1 *. 1 JSj—° l - t - * j d ^ d J '■-jli 
d Uq Jj-4-i ^jt^.^flj i=1_ij>. 4 h^j lUj 5 ?! t j j r j J, r^i o J Lq. " ■>■ I (Jjxj L^-aIju*-! 
Jji loJUJ-£. 4l^ ml I ■"■•''"> (jil ijj_i^a-jall ^ <- 1 - ''■ K J\ ilsLii-iJI '■■ ■■■' 4jj_j-3^a 
Ln-^lij ,_>-ajJ (j^VL t^uLLa (jljJUi. «4_i2>- <Uaill))j ((4-U-0 4iai]n) ^J Jj-aJi * J " "' 




(juljnll JjISJI _>jc ijJI jjuUoil \Jj\sJI qd 

?iijjL». (^jJI L*^j1 t-3>*J <j1 

lIiI iji ,^\\ ilinU ■- _i ■ ^->j * t itL>.lj— i-ts >-J-S' 4l*JJ _/-i"l jLiu.o (Jr Li»j Jjl (jS_$j 
(jLSj njUjl—ii j-LO^. j-JS j_>iLc tJrt-±J 4 fl i nl ^^Lkj (J' t_C-*^ .4 J mLm J I d J-1 '*-*^1 
(jUJlJ*- (jl L ysj3-s\ JLill , Um r 11 j ~ 1 . 4_j-Cj-js 4 1 mijo Sljj 4_Jj_La (j1j-*^». J->-l (_y£ 
(\* dJLJLjJI ^ (jAjJ (jLS" la.t> 5lj-Ul CjIUo t^jVI 4JL3JI ^ . Ijjl^. Ju3 i_Lifl 

I ■" t 'g* 1 >So JljjV SljjJl tiijLS i<LjjqJ1 4JL>JI (jiij "^Sj-a ij '~ " jj '* ii " ^ 

, /<uJ|^SJ| LsLolfLj a (_y3 j "- ■ ^ -^ " * 1 j^LuLj j j_ui_ji jj— J I j tijjju^j (jj-jLLj Cah 

jl j_yi in (_£JJI La -CjiLi-lju LjtAJlijj 3j_j-^_(jJ1 Sljill jj! aJL*J! ljL& l^-ujJU 

JLu-j*-! >>Ji llIIIa ujSj tiJJj (_5-l^ *^j • «>-*£■ ^ 5JJliJI (^ jjt^ cjLs (_j JJ! 
JU^-I jlj-jj tf JUU Sj^bUJl 4JUJI ^ 4M luiT jlSJ. :^LJI 5^UI ^ 

Jl>.jj V :<_)lj_i-s (jylc j^LljLj <jLS 1 jj i4jj t i,-i!l JjoSj (jj) ^j-j (jl a j U* i _uj 

4 j^^i. icjjj jjjiLjjjVI (CJJljSJI jilj)_ja i^S, (j_J>J Od--^' tiljJjl CjIj^jSIj jjjo j-jitj 

. UiLx. Jlja i _■ 'j ^ ULl IjjLj^jKJ LjI j ■-'^ c^^-^3^ i ~±2> d^-i \S'^ raJl— *J1 
L^c-3 JMjs. <Uj}^>J (jSjw (j^Lij-j-o jjyil j J-*-»- (J-^aL*- (jl 03J-*-~\ (J^J- 1 -^ 

j_j 1 11? «Jj tiJjj jjjft JL_*j| (j^l (jj—Jjkjj ^j^j—^l LilLlA Jl^J^fJ . rt-irl q (jl ljlJVI 

Ur^ JH3i u' ? i t^'i-iJij JAjlII (jLa i4JSLa. U j-jL^jJI J<»-< aj Ljjjij (jLS^ Ijl :5 j.La_<JI 
iJjjJI tiiiljl LuaJl J-»^J * ^>^" *' J iJ-' 1 J ^ J^j^ l J " 0^11 U_?^ (*-* U^J '3jU1 
JS (JtAj 4jJajal_C^ 4 a j a ^rul^S^ tlsuj^j 4-g.j^yj?- <a r«hg-J[ ^ ; ■ - * M t * fiA*l\ (J3S0 




Lot . jjajjj J^5CJU ^jJ-M (^-r* 'k* "*** J-«-iJiJ 2>Sl j pLall *■ i if^J '~-J "»- 1 1 (^ 1 ■» tj_^-i-u 

j£-Lj i_ajl*ii n jjl ^iuj i y& .4J5.l1 i^alLi 4ij_tl Lu£ ^JJ«J "tfj ^jJJi La <t^jJ,l HI J 
rU fl q (_H^jJ 'fjjj"-'* 3 J J - * J ** * T " T oAJb (J^JO ■ '** l^-jjLal (jJA-!l tii-iJjl 
(JjoLLi L^Jj « iU; VI tcLpj-^V LljLjpJiu , "■ -w- <Jj i Ll>.^JjSj in Liu I Ltijj ,;-.! * , „t'd 

( _ ;r i3l aLU 4_jjC,_jj^> jJ, I 4-usLiJI (j^ic jtni (_£ Lj Ja^LstJ jl Lftltj j^j JjL*. 
Lvo] .tiUi (^ i_)lj i^i £ _ ;T 1^ (j\S ^ iJLH ' *J ' "J ' ^^W 1 ^! Cr^ 3 lj _'"f ^ Jl-cI— i-u 
^"' ■ - -^ (j-S) ^ "J ^ f Cj^Lla^i 'J^Jj (J^JlA '^^J-* 4JL^ hj^jLjJI ^i\ & • • - 'Tl i 
iljJK.^JI (jri" uiijTj (jri-oVI (jLjjj^ J*-S LJj_oj .f^j^fl^l LjLJSDI Lpi^J Lxiajl 

^tiilj (jJj J j j mil t rn^g ftLgAJ (^> ij^-* CV : J*! ■ ""'~>J < .-'T -1 "' ijl '— L SLaj 

cj>L>-I j^JI iKAl J^. jL*j| 0^? e^*- .P^ °^J c^l ^^ i*JLl* oJl£ 

ol jij ii ,,■ (j* Hans Deter Zeh 4^uj j_1jj ^JL* 4^-jis ^jJI conjecture 

j 

A.O. Caldeira I^jJLSj W. Zurek ^Jjj unj E.H. Lieb c-Jj K. Hepp 
JU« 4_« jlu aJj .-cLi^j j^j jJL*j E. Joos (j-ujjj^ A.J. Leggett cjjJl^j 

(L^laj jjt- ,„ II oJl^ u_ijli ' V^'O lj_Li.lj .4^jLx£. tIj^Li»l JJ ^yjl^LjJ (J* (j^ 

. LiLaj. >i^Vl ^ JLp^ >S. Haroche o^jd^J Raimond 




O^LjLa^J CjL-j_uLj_S 4J-i "il^j y, 31aj_tu-J l!>L«JSLj j_jjLjJ1 7-j-^~" (J^«-> V 

. (_)lj£Lll LJJ> (ji 4-U^sLj (j^*!^ a I JL3CJJ-u*i? 

i^jjjLxiJI 4jLa-£. ptj^-J JulJ I JL»- Sj_trejJ JJUJ 4Ujj t 4_!L»- (jl £jJj i"g»Jl (j^SJI 
ilaiJ j j j M.tl JLii.1 (jS <iU J Jlju A *%\ mi ■ -■-- ; -^t ^1 aiiL3->UI ^jJkj 
(_^1 j nil 5 1— *_< j*i (jLj t _ 3 -JaJLj 3ia^.^m 0.X4J ( _ 3 -i-uLauVI (_>^slj-iaVI .jJuijj-tl 
4 j\j|j_3J jjl « <>i icj I 1 j j "' l^ (JLjII Jj j ' " (jj-Lc '*j J) 4_uij-5ll 4_aj) h U I j 

lJiIJI jl-Li-a <jL£ I j| . La 2j JlS i_alJ| S_j£j-jJ j"j a " <LlaiJ i^Jjl i"lr I ^ j_>. 

3j«*vll (jJk oJLA .Z- <jL>u^I (jSaJj i£l>aJI (^ JJl*ji La <sl_>Jl jyS t MT1 3jf»jj9 

,«jjljjJl jLIs) (_3 [p|>>4 (j-Lalc] (jJ^jJ^a ^ L-. - -.1 j i 4jjal£ ajj-Ltaj 

Sjjj (j£. ^jL^ 1 ''r^ (jj/LlSJI 4Jajj-> (jjiii (jjjKflU L>-!ij^ojl (jLi^u ,j^ja tjJ^I 

iSjLjj ((j^LtiJl jJ^S f • ^ J " "- fi.i^jJLl J Jjcj j-iiji.1 IJlA . 2ij li ltl a jjJI j j mi" 



j^iJJll ^j^ Li^ jil\ (V-(x) jt) *P+(x) 5^>LI *Jb .j-l^T 3_3jj (1-) 

I Jula JI^jV jL^>Jl (jf (jrp- ^ 'X- aL>JVI (^3 V^+ Lftjt J-l^o SjJl^ju (_oJ 
4jL>> (jfl jjiijjiij 4_La.jil illjJI jl JL>o . Z- flUo'ifl ya <_kj uiLiy o^W*' 

j^ji ^ ajui ^>^ .^(x) = (i /V Y) (V+(x) + Y_(x)) ^ ^UiJi 




pT.l j<l l jl A...la 

a * ■ '--II o jut . (4jjji iti3j 4_p- 4laJa \ - j ) + njgnh^ a ^ m mi jjJL (jtj_uuj 
Ju>jj Vj '/ciJIJijSLJI tLj}-}^ i?£ tr^ J- J - u J-ua^lj 3-*^ '." ' .' ' ^-i"^ 3Uj null 
A 3jj I j_i'^ (_|^o 5JljO£. (_jjL^j 4j *- j~'iI I jjufc -^JiJ .^LSjLuo L^jI ^ <A-Cu {^J-lf 

.^pLj ^ LSI ^ 5J^i 1 1 j 
~$ 1j j ■ ■■ «Jsj ,jj m ii a ^.. j r i Ui . (jJ-c, 4_lji3 ^>-^J-i JjLaj pj— jjj_uk jl_ iM 

YV 
(^ axu> f 1 ' ) Cfrjl* C3^ri 03^~ \P^'^J Ji ^ ^^-^ - ^ -J^-lj ^ j *"' a ^I^JfeJ-uL; 

. v^ji j^ iM* - (x)j Y + (x) oyJ^ c^^i ^ (x 1 yb ^ + (x,y) 

_-lr t (jJS 4_=-jLk Liiijlj t edi-ljLi oJjj».ji\ CjU^piJVIj 4_j_jjal JSL! 4i.n^"I,l 
( jila| iT-^Uaj-^^y LiJaj . jLi*ji ^4 La£ JjjaXI ^ f j''-»H j-^«* (jJLLa jl^ lil 

cj^L>.Ij-jJI C"£i (jjJI k j^-S-il! jj^ '■■ "^ Sj-^Lliw ^Ijj 4 j hi, i -kJI Sj-SLiJI jj I 
Ja jj"n~ *P + (x,y) Jiu 4j*.>j» <JIj o! ^ U5 ^a [ijjjSLuij^l] 4j>*^Lt 

I Jj>- 3-mbn-i>. (^ (lilt J 3>^J *y J . L *" ' ^ Lr'l 5 j tii'ilL I J_> Sj-Lua J-XiVl 3 fi j fi -k 
77jjL4 (J-iS>^ J^^* ^^ J^*^ U^ JJ 1 ^ *>^y CAjl^ lj| -X A fj\tt\ ^\ iJjSiJIl J-±^>1 

fr Llij . Uj-ol-LiAJ JljJj iijJ^J 4^jLiui jjt ir^tl cjIjIUI «JLc, j^ o'^jjj ' ■• '-j jiS 
. UU: c^Aii^ ^ ~ (x , y)j T + (x , y) <j^>U o^ 1 -^' oj^ ^^ c> 

5jjJ-C (j^LaT (^ L^jjl—iiij j j « " u L7 ^J1 ill jJl olufc J!L-j Jj V'1'1 (j] JjLitJ 

j ijt-l l MlSL) ' ' ~ ' '_J ' *~ " OtXC J-jiiJ La .J 'if >ijl 3jjJL£. (JJ"! (j^_3 ' J '""' " L Q>,"^ 




Lr Lc 3-U3J.3 <_£? ^>-jj "^ •(jjrtl" tt *> C^tJi "^ 4 ^-4^'j cryJIj oVl J»L1J .jji" 4 
(jl-iia ^yixj (j^jJI «decoherence j^i-ill JjjL-uiJIs ^^1 (jl£ lILIjlI t y £u_^i 

' La^Iu JjiJJt.a lSj3^ (*J^-* (-£' 

J! 

jj£Lj <jl j*jJj X (^j 3, jmitb 4'h-Q-La tjSLJLl A^j^s^js Cj}L>Jju ^^j (j^-lj 

.jSUj i-iifl iiaij oJLa .coherent Lag I ml o y ^jlc (jryj^jil (^uJIjJI .1 Laic. I 

5 1 J i U 1 ^d-i^aj ^^ 3 _■ -w j 1 1 Jljji! jLilJi Ljjjliull 1 4 Uj unj 3-> .Ulj d_*_i^ll| 
JjLa (Jij d T 4 oj " m <i (jifi 3_j_ij|j_^ cOL».|jlj] 4 'iKa* j-iliaja (_£ I (j-u-Q Uj 
Ijuf JaOiaJ (jJ 2_Ji.(jJ| 3_L».y,l LgjJIj (jU <4i-UJ ilaiJI OJl£ Ijl Stv^SI ^(1 
4_L^j-^a 3J|j dJaLi^l (jl .i-j^JI 3U^t l S^j^o dJIjJ ,3J^jJ! (_£j>kJI /a-lLUl 

4 i ,-,i\ X ¥~(x' y) + ^(x^) j-o-a. J^oL*. ^ 3_l^ SUM <j;j_kij 3_iaja 5U^t 

. (jt 1 1 rT"M a 0- ' 

sLljj,Jl>J| "J J "•*" oJlA <_jJL9 ,_ii ^iijlll (jjl . .."ill 4jJij 1 ■ <-^ 1 (jl (jSLaj *i? 

, j 1 «"". a t_] (_) j_j LgJ 4 J -K a.4 4_Ilj) jja i L .^- ■ 1 n, I i -w 4jJ,3J Cjljjlt ' " " * ' Lljz 
L^J (j^JJ (J|j^>-1 (JjLuJ jti tJr "1 1 ii > (jl t-^Je-i « i JLj> ^t»j ■ - ■' T-iLaJ (jjJS ^1 (ft^ill 
(jSUj iJL^v fj] ^^ .CjL-oyjJ.1 2_jjJ^j ^**^ 4 j m^c Mil CjI jio-tll <JjJaJ 
4iL, jj_aAi| jjjji ml! I ajJbUal A-LUi-JLijM 4j _L~r '1 \ 1 £yC j ^ ■ - "■ f I 4io|_uijJI ^ j" ' 1 ' 
IjlA it< j -*■ l—olj tl ~t j a Lai j_AjJj^_i2j 41a3 tJj^J 1^^*-^* (j-^j L^l Cr^ '3 '^•^ 
XJ3J . (4-jLi\-2c->-j]\} 4_J1 «' ■*-x\ 4jj^j 4Jj-dJ (jl (jSLaJ La (jf j I ■ -^ a ^4 LuLujI 
.(_>Isijja£. jl j-lm ^1 LLt JL>-_5J J ItiJyijjJj (Jja^JI «_o LuLoj (^^f \j*b (jpa tiUj 

j — n "i- iiij V j a 7t tialjJI ^ rttnit I (Jj.f3.ntl llUj (jl |ji_dj i^\ i ftj 1^1 1 (jl (j£L*j 

fj_Lj La, tic jl) 4JdiII ilj^-a (iLSl (_3 ^j j ij\o. sLiLaj 3jJl3 (JM^- j ^ "*" ~'J ^J 
^jjJJJI jrt^LajVI >JtJ (jj( JLlj'yi =L»_u2i3-jj (jc llitj lUj tt ~ t'l ^ j_ii^il 
L> ' J ~* ' *t 7* " J La (jLcj—uJ i 1 — jl 1 + j^JJ (jyjjjj (jJjLiJ^a j jr j i\ jj 2 

. [iJJjil] yj x tji*ja ^ ^^Jl (^jAij iY_(x ^y) ^ Y+(x,y) sj^Uij jjC . L^aljj t*) 
(jjj ^LiaJI jjjju y j-.i.i^c I j]j .L= jiLtJ ^ya ijjj hreversible process i : . ..<c.yd\ iA^l (**) 



nSjIoSJl a. A ■■■ la 

■^ ■ ■■■<*' Cj^jJI [_3 e ^P ,, ' 9 1 <ljJja l^Jj 4-LiiJ1 ^y£. (J*iL) (jl Jo-V ^l i n"W V M i fl ' " 
jJL) -jJlj^^j-^iJ (jLj^j-U (jjj-^ (j^o (JSJ 4iajjj— ill *i3j-^ l?^ I_^aL1» (jLS I ^l 1 . j 
1U^ i 4_2l*_lLI 4_«jjJ_ill ajj U , ,.M I 4_tl_^j jj rt n 1 1 3j^ '" "^ Sjj&LLb '"' « ■ '•"■J 

L^jJJ jji-lj Lie J .MLill 4JLjju 3JjJlc t^-iLxj L4J ^j ii ii 1. 1 jjl , „*MI 3^_&Llb 
lLiIj-uQj jl iLiJlSJLvVL) lI^LjjVI SjuJLii L^jI LLjIj jl2J ijjjLjjja ^'ijaj Vjl 
._>-i£*iJ 5 jlCJI 4£jjJ1 jAj <slLJI L^JMi. JjuIJ (PJI tdij (U^aji. jljjl^JI 

JuJljj 4j^_kij t i>»jl lLsjJLulj JjJLaJJ jj^ ... "II 4__oL«JI <Uj In Ml Cj_>L£ Ij] 

. theory of dissipation 

Sjjj^j lLJLLa (j^i "^ L*oic ujj-*j lJLc» : Jlji-nJI lAjj <-iilJ l _ T l£. ^Luj 

S^aLU ■/! ^ ^ c>Lj-j (jlll superconducting 3 jli-^yLt i-lSLa [3j_^j».Vlj 

SQUIDS JUj^Lm JajLj CjjI^ IllJ ( _ ? i»-j . dJojjtLa 4_Sjj-L=lJ J^iill JjjLmjJI 

U_l) shL^ W (liSLill <lJu^JLI SjjbLtJ ^1^1 JiljoJl J^L^ ^1) 

• I ^ -K jj^o-i 1 j"i il_g-S LSjJLuj j_(JJclJ l_^_)L2 tffCJi 1 7[ ]\ j ■ r*ii'l ^jdU^jJ A**- -Kj (J^Li 
;SjuJLv 4 jl q t <i 4jL>iJ ■ U>M ■ Ml /^a C- j_L! 1 IJLA (jUi tiJjj ,«-«9 . 4_JLoj olvjjG 

aLliu j_^_a Lcjjji jJi'CVl Lol . I jl^. J-xl^ 5 ■ j it^fl ^ La_ij_^.j Jl o'-kIj 

f.$-ual\ J-Aj V? : J j n h 1 1 (jjl tn'ill Lol ^jlt <ij I, >j-w (-Sjjjjjj ^LlC (jjLj-ji 
iJ\j (JjotjtJ oLl^Jj-flil jjLjJJ . [Lojijjjju^Lo] LuLvC LaLlaj AjijaLiJl 

i$l LilJjJ L»jG j^-^j Vj 4 ^>LL=VI ^ j^LJj "S? LLui c^l^_jJ U£ -- ^.i'»il 

^a>>V) jji <jjC« L^LSf (JiuLi) « jf jiS UjIj L^i^j- r "<" SQUID -Li j< . .i ^lUi^ill jl j -Kil (*) 

superconducting a_sil_ijl j il.^yil oj^LLj ^IjSJl Ji.laJi)l JajLiJ ^hj j ,. ■ ~ U Ijl^J ,JjVi 

.[ t jU*.>ui] ljLlUI Jjj--'* u i-ajjk. ■ '-..^U <quarituin interference devices 

^ .interact Jji^U it^jJiS .JjVl ^ ijlL ,^\n Jjl^IJ LiiUua L^.'if -,^1 <^* Lr^f U^ (*+) 



S^>L±£ oMi-ljuJl alufc tl>a^o J^a .^LlaJI ^j" mil L7 l£. IgTtJ.r I r n<; =Li"j|j£ 
(jlc 3j-a JjV Lg"(ft-^^Lc o^^ Cj}L>.1jl"JI tfju* (jV (4jL»-^I ^j-^tj (^5tj 

.T. Young «Jjj (j^Lajj ^Jyt 
l^jj^jJI UjLlIcI ^ ju>.tj_9 LpL>- S /tin" in^fl (Jj^LkJI <jSjjj ^\ Lies 

^ -!MLa ,Jjj_iJ1 . LajLii.1 jf i4^jj>JI ^Uajj ^j Jj-cj (oL^" nil l£l>. VI jf) 

4 1^ 4-flj t " . in jjJI ^jJI <jU i-fl>-*j ^Uldamping time J3 1 - : -' 11 <>») 

Jjl— Ja-jJI (jj»j 4 ft^^La (j5L<u . {j aS-> iJ mjJ Lj J i A . I Lja (Jjfll « a j ^ A "it JjJ j ill 

_j-«j (jLi ,_, '^ "' 4_^^1 tJl *JLft . 4j^ ft ill i rt j ft J j I . U * II J^Ljlxj Sj—iI.Lj.js 

C*jLj j-Jj-4 i j- < ^'* jj-4-uajJ iJ-*l-*J -> j fl a 1 1 jjjl i i i ' i i l (j-*j (j-* j-jj! (JJ^J Jji ij-i"1l 

(jlll 4j->L*JI L"jlj_-KjJL) iiiU"Aj CjjLj ijL>- Mjf ^rk: .3jlj_>JI ijvjjj Jjjijtl 

*" ^ * jl iu uuuuu 4_ju_j_j3 o^i .3 .' J "r* V S- 1 J Ji- Jl - J> - (^ < Llj—uiLlj 
(J^Sj ^j^iLijJLi Jj S all (jjl i n "Jl (Jj>3 OH 3 '^ J .' LajjS_C (Jjl i>i"ll (3^3 o' ^VJ 

I j '3 > j ^ a 1 1 ^jji . ..ill (j^SL) j^j ■ -«^ 4JL>. (J[ j t^. ' ' I jf > '--j .v%j~tl (Jo^a (j- 

(IryJLje-^ Tj-jlj (_^ JJ1 JjjLLJI <UL>- lillj Jljj Li^l j *i r I ^ jlaLLIj .^Ij_a!I 
4_iiLi_uj) I n ^ i , .-. A~ £ji « iUjtl . (_|j_3 ^jjs <al *(mi ^Lj ^Jul j_l!IjJJ,I (Jioo j^jU-lSij^j-j 

j»l^_t JjjujJI <Uj_^ ^S i jjjL^t-jJI J* I t jj» *(jlajJj_Aj . ju>.|j ^j^j^j 4 LajjLii 
j-l±xjJI (j^Laj .3jl3»Ij sLajiiJ Jjl ihTiW (>j»3i '^J^^-lj 4jjIj (j;jjjJI 4-L»3j '-l^-lj 
d_tJl_LC. 5j"ij|j^ O^Li.1 JJ 4^j i " i «"i ^jJI t jjajJL ^j_iii,l Jtjl in"itl ^1 A< (^ 
latLaiJI (^Ll lLIjJj (jjj (jju j_j3LjJ I :S_uLi 1 * jjfc i_jIjj>JI . 2 (J-*L*j J^~l 

(J^-iij t^^iij 4JL>JI sj-d> ^jJi jmjLJI (jl ,jjo ^jii -»*JL> ^jil CJj5G <1ct- j" i 1 1 <)jjb 




.(^^LlJI (jS tuM-a-1.* "tl ?j-jj (j^-3 JjjlIJL ■>,> Ut^i" iLJi ^1jjti cjLjj)^-*- 

1 1 *<■ I )*3 p ■ ^ ill ,^j I , i ■ i : I, <■«- JLtkj 'tii* i 1 1 *i l'\ ^c SI .ah , \ j "> ^ 1 1 Jj jl . ,."tl 
ojjlajj ^^SJ Lt3^ L-3j l^jUij (jl jjjj ( j^s 4jjjI^ Cj^LvI Ju 

r'JL-^jJ! oLljI 1 1 'f 4jjab 5v_j i] j j ■»- o pl_jJa_t! fj-U (^--1 ' . ' ' ' J "' ' ^ 

L^jlxi (Jj"»-" i ..1 4j-k.jjJ liaLiiill a tlCj-uJI iJL JjJLail (jjL >.~1I jl jIjJ^i i4j3t^j is\\\ 
J-u3j3 (jl 1 Jbl . j U" , „' *jj 5 j, ,^j -y ".U LLjIjj! (jl Jj-flJ 'J-J-->T 4JaJu jl (4_jj^j 
(j^-V jjl Jlaj .Ijl-- S^i-Llo jJjjsjj JjLv 5 1j t-i I (_ ;r ^ IL^jjJl-*. pLjjI ^yS SjjbLtJI 
SjjbLksJl (JjSj (jl jij j -» ' V (ja-ijL>\_ijiJI . 1^1 Of Ijj (— oljcj pJj eL)Ju>- JL3 (ji-l^jJI 
Ij-laSj (jl (_>^-3 ^L»-3 I j".U-^\l ^ ^3 jja^t^jj tSj—jJcflj 4j£-$\j-a L^Jj-i-ujJj (_yjJ' 
vjr"^- p ■ '■ "*■ * ' i ' "*• "' ■ ■■' ' p-JJ lUjJ (jl •» ' ^i I j ' 1 'va ILiUj pjj i ?t iS , LoIjvJ j-t_txj_d_o 

J *j[ J.'J ' "JL) -"J ^JJ t3~* ,n J j" ' l ^' s ^3 ' L .,'J ' "JL? a J --hW~- LA3-V u' " '"' 

. [mesoscopic object Llj^L^jj-la U.^-1 it,,..j u.j> ^.ihhj 

laj_iia^fc.| . 1 iJ^Jj'^J l>"JL) J U3 J * J U ji" ' ***"* " 'I' 1 "*- 4juIiiJI i^jsiliiLU,! oJ-i JZt>) 

I joju jjy-KJ^I (jj^; ii^H>- 'I J^>- SJJLc -LPJI35 jIjl£j (Jiil j 3JU. Ji-b =ijjj_ij^) 5jj 

(juJL>- (jjs (_jS|jJ 4jL> (jfl "TJ-*-^ 4 j 1 ill Itt iLajjj 3j jj) j-jaj q\ Aj*jj .3l_jjJl (j£- 1 Jljs- 

j^ut^eS 4_jjj^_flj 5jij) i-^t jjjLiJaJi jl a -v ( flif^g ij^y *~-*Mil jG jL^lbV 3jjfcl_>. 0ji~5 

(jS_*j pjjl oSJI <J1i^L>.|Jlj (jl -Ui* a J_Sj U£,j (^Jjjiajl d if^ fill jl -^ "1 -^> ,^_i~ujjj 
X^l J J * "*J • 4j_jJailJ I ^ ^ (j-^>Jl ?~& (_^a3LiJj (_ r Jkj I fj~L!X? *lA' J* J"' ' "J^j < 'j"'^ : '* t -N J 
olsJLojLiJl m-cuu 4 r> j3 j _i »~ tg ' "JJ)*t"' ^ Lr -1 '--'-JJJJ-^I J-LC j.jiJii Jj-ii-il ^jjjl ■ ""H 

Jj-S-flll (JjLmJlJt jf (^ Liii (^1 JL^.Jp ^? 4j| 4_t-aM->»JI - I^Jaj ->> (J^Uj jj^JI LJjJfcVI 

(jC ^ .^'aj .jjjLiiJl jj^j"" "1,1 (yic pjjljjijl <Jl£yLi.|jj jwflj* 4^ fij ?i->. 4_uL^a SjjfcLki 



^Jj 4-ijjJL Jj_d_all £«\ •■■ "I 1 4 j ,,.1 ,,.Vl «_jLHt| (_>^-»J -dJJL^ Jlj>-jj 

!j_a L_ljI_>JI IjUt IjLj -3'Hj ■ 1, 1 <Lo_uJj3 ^j Jl j ...itt i ^" -^j ' ^ J ^J^J ""' '" J.' 

ij-a jl^j-Ij jjb_j .Wojciech Zurek ^tjj --' ^jj-a 4^>-jJs Jlj ; Uj t 5 tr, n\\ 



UirLaD JjIaJI jj£ ^[ (jirUoil JjLoJI o° 

yj Lij-Lsji ,jjj (ja *F (x,y) 4^.^ 3Jb ^ Jj£ ^ oLl<»jl3 ^ JJI i^u^cJI 

SjjJ ,_j]L>. jl i4JLija 4_ka£o ^ j -»• tLLiS *jy "\A T J I ^"l(^ ii *r a ^\jJL>. 

4J|jlII (jJ| 5j_iiL_L_« jJiii ^ liUt, .(^jJ-o t>»>-^ (j^ ^ + J^ ^~ uJlj-i-^ 
Jl^a cnlJb (jl j-aji (_3j^ J'Lp- vj ^ Atl jj|,,i"tl ^(x.y) iUliJt 4_^JJ 
• l_j *_» t_j Lfcjjui y jji'iU *J^^fc-« 4jn; oLjIj^I L*^J i*F (x',y)j ^(xj) 

JW ■■■"il £j I ' ^ A" lSjju iX J X (jjvj ' *"' 1 4_ui_L*Jl oLpl Juw^LI 4-IoIj (3 i til 
iX (^jLuiJ X nih,\ j| (jjs Jdul Cj-AJLj V <_LJJ IJLA . M^-T J)l }Lfc.Ll ,jj (JjjUH 

(_^j_£ u^ * d ' " ** ' r-° iLaLS Lj^k ' "*y ' "~ tj '-"j.* j ^t*i"> i (x,y) jjl '■'"m - ^ 
jIjlSJs 1( ^i) «diagonalization 4JJ-LAJU ^ p^jjl Ijla (j?>* ^jj-"^ lAu^ 
invariance j_jij>Ut *,^l* ^ -■<■ (Wd>^ x ' lijL^ x ^JL*- u^ ^1 t3jL^JI 

LLusj jjiJi.flV 4JU (_iiiajj 4.i5L.jjjMSL!I ISj-aLj jJ I ^ ^jiaLfc — ^jlj^^f Jty^J 
4-lhSj jlj^jJL) (jja (JS Cjlj-LtTia (^lc 4 la", i"JLl 4jJ_jjlJill Cj^Lj a iJI (j_a 3j±& 4nj.»A.d 
l1l>J *j j « " * "i/ ajjI^SUI t^j*'l ^j " — ijJlj_)J (ji=j_£: j-4 Ij-Aj — JilL-jj .liljj- "II 
CjLtuljJ ,_ij I Jut. ^j* « LLAa (4jjjjuLJ| O^Lj-r "ill fjja dj^aLiJl Sj j iS II 1 ^jCj^t^j 
j\ iLiilJ *£j 1(J^Uj V JjjLu»-j]| A 7>~t ti" (^iJl 4jjJaiJI ^ 9jjl\ I J-4 .jJUJlc 4_jj^j 
X '"'|j j *"!.' (ji ^ 4-jjj_iLSJI Cj^ljjjfejJl (jja 4iaLS sLcj^j^a Ci>iJ I j j « *■ " V oj^) 
4iLi l^ajS (((jj,Lult)J fLiisLiJI Ol jjt"ll u^i* i (iLaiil l.ijcJ .(Sjiimi liJ^jejJt lIjLljjSj 
. jJ^I ^(^rjli ^1 j)1 itiJjjo <jxS^ (j-"^_9 ? t - L *^J- ,!, (jj^l JL*-^ i^liu* iX {jSLJj '{4-u^ ^H^i 
jjl ^ji i_i t Mill rj in! 4-1 j I Ui 1 1 d-uiau^Jl (Jjj-a LfllJ I ^^ jj^jJiJI - jU' ■■ i 2 
j I _i "i ->- 1 (j^. 4jl ^ ill iJ S ^Jjj i m <t '(_yjl JJI j j i in n \\ \j t a (_^| irtjj_nj| I f n '■ J_u3 
; d -» i " i 1 1 Ljr ic - L->^ ^ ^j-^* ' L_3j-Lij . '■ j ^ ^ " jjql ■"" <UL>. ,__3 '"'1 j ' *"' 'l jasLi. 
[jja . 4_iS!j iciM^JI ISLJl^jti It (>ij-^J Jj <<n* (_yJ| 3j_iiiL^a i^JjJ vj ^ At I Jjjl ,,i"it| 

jL-ui L*j»^L^ ijj"'lj '"L* j I lAh- 1 '^^J^ (jj-3 CjjI j*Crt"t L4JJ S^JLu jl («ll^j (_$ jJI 
3.iLiJj-i-uLj j I « "" La (^ Lt^i-sLj La f-ij-lm LilLui (jL^ <4Jl V^l JLSj ^1 cj^^j 

Li£ '(_Lv-S l>° "^ '^j f (jJJl j-=tJt ^Itr- 4-j5LmjM^JI ^Lj-j-jJIj ,s ^j~ ■~"^) j ■■ — ^ 



pOilgiJl 

(jjitkJI LJ j.»~ / n ' LlJ! *»_'— >■* . (jj'iljftbbj jtJlj_c.^U "tjjisljjJI 4jjj jqH 3l!iUcjij 

lj£. lSI>" I**-* J^ t -^£ lSJ^aN iSJij^- ^J-P-^ t*^ (j^^J i^jjoTljJIj lJ^AII 

(jj* Jj^ljJt i \ " it U Jj-ijJLaJl (j-* Lp* 1 .'"* 1—° <j " *"' Jj-a-iil Jjj^ "i "i tl «jLjj 
tj* " ' '-*' (jSLcij .cdjTinl.l (jjistiJ "i^ejjtJLI ^gjlinH ^jj] *Loj|^Sl!l (jJ-lL-LI 4jJU_j^j 

, [5Li_aLLfjJJ (jr Slj-< ll >LSLll t ^.^jt| ^ 1( JLjII Jj j ... (^Li t jujl_j_i!I ol^—pil 

i^J^-lJ (jJJ i_ll j j_c"d t jji i^Lij _i rnl jjLtoja (jjj jlj^j <jjJl Qj J >-3H Sj-kaJJI 

(jjl j f ^SnlSj 4 ^ i ii >■ (_j_fl [jjj_Li ji3 .j i-al ^£3 It- a tii/i *-j* tj j ' i*> 

f Lua3 (j-3 icjjlsjjs Sj-Li-t-a *lj»^l jjji ijji£- c i«jl_a jl ■ ^ <->*■ i [(jjjS i iij^SLa ] 

j_l!ju 5-iUI t>a 5j_jj_LiaJI *J&2Ji oJub .Sjj-^^XI freedom 4_s>LLaJI CjL^ji 

ij_i_o Jl>-Jj LaJ-lc ■ i j * At I jjl ..."tl Uj_iicj , «lj_A fjl\ j-laj|)> lLU JjBij I jj^ 
(^^Lj ^jLc ^Li^a_3 (ji uJJb ,<JL«JI 4j1(j (j| ( jLi_j_c^l (j3 ^1 JJ! jj_iria_flJI 
li-LJlSLil, 5 -» r>\ 5_S_j_S_>JI (^ ^j.* i^jji^l «JuA 5_Se_Lt3 ^j^^-aLl jf t jl_»j2l 

^jSj (jl i4_ijlj Sj^a f. 1 U i n i (jjij (jl Ljj (j^LSsJI LiLLc. LyJs .jU~ ,,. '■ . AjjI^SUI 

L4J1 Iju ^jillj ^Ljj-Loi! SjiuLujI (j\Jl>^l V s L«L*j (jaj^ ^yJL^JI LiiL±J ^jJll 
Ijla ^_il i 1 1 ti -v j j - ■> 1 ■»■ ••• '1 V I j <_k!l_!l!l t j ^ t j_ij idijjjio 3jJLdJ ^^iljj 4_j_^Jj 

, ^ ^ LjLujjjJ! jjji LuilS jj-r" i ill Lcjjj i4j [Jl A"it-VI . 1 ^."i ^ 1 

Jl 

JJLjo cL<t_LdJt (^3 eLjj^iua CjjI^ ^^jJI t 4^a- j,~ll| oJi-^J j-J^>- 1 1 a, 1 1£ tiJ^-ll g-^"jl 
Ljjj rtj L/uJJl l4j tj C ?r~ii ( jjl lj-;p«.| « J l^ 1 "' ' "_■ -(j< * ■ "II (jj» tJlJt t_j t_J i_J (jJlj->- 
jjja (^.iVl mi_c [^j^'itUlJ^j-iJI (^9 tjJLiJI (^^1*JI (j^' ^^ r 1 J ''•" ^] 

Likl^ 1 ti ^ i^j-j Lojjc 4_*j!j ( _ 3 _4i *i 1( ji3j2?1 Jl m ->J L» :^LjL^ LJLtjfc . jutj 

and might well be :^y^ * 'j •■■■" ^iLUL JLii*.^l ,jji d^aUJI diijiij lJJJJII j> a£. I jSLa (*) 
jLb Lajy .d-u^jjl j_jI n'll ^ 1 j njUii a j, ,„ j^j j j j .~i jji_j .worth a glass of champagne 

II? 




3jjjJLj (jj^-^ L/oju-e. 4J1_aL 4_j_>.Li!l ^^a, <£k S r,\\j<]\ UljJI L»1 )^— ■« jll 

Lgjj .|qJLJI (^1 jJiiU 5jlj_j-jJI 4-AiiljJI 5-li^LiJI Ly A sJuA ^ j J * 4-l^lSJ.I 
CtJii^T) <t-&j^ '-'f-^ L>3^ *"*iD ll) JtJ J 'J" -^ li^La <j| w , ,. ^ A T I Jlj-^ ijj-olJtiul 

(jl .a j ft a 1 1 (3j^ '""M * j ^" ' ".' J-* 'j -'^^ £ru (j^JI Ljij L»i .j-4-i LiS^Lu f-ju ^yS 

4_ua_dJ' OJU , ajjI a5U1 L£jjlS-i_a ^ ) Ija^k-Lfl (j«Sj 2 Lajj 4Jj ■ " ■ " "'H ^JJI 

jjj-O* L^j! ijx\ w_usljJI (jja t ^iJ tiiJj "i i"i a ^i]-^ ^j (j^iV r^i ^V 4-lj rt ■ aj.jf, 
kjjIjj (j^iij l!1J Lstika-uiAJ ' j"'* ' J "** (lA J * J 4-J2 ' '- ■*■ *-"' ol ' i5 *' ^ ' ■'""J 'J' ■'•"* 
(_J-ili_aJl lJJwJuoa t I JL4 (jLujJil »|i^ . 1 jft l ...l l >Jj2 Jj I j •' ^j5Lqj (»jJI '""'J^JJ '* 

4.4 i^>L>. ^1 ' j j ^ Jus. jJ| .^-j£l 4ja_L»ja 4 -» _i "n 1 1 Sj^LjjLij p"' gj (JJ jJI I j /ya 

iL_i_i_5_>Ji *j j] ^ A o' ^'" ' J^ • ^ d * ' " '"' U' ''-^^ JuljL^kV (j^LitJ Vj i J_jVI 
La Bj^iLiqJ jjj lJjji^j-ij j>^>' (J- 1 -' 1 Lj Ijl .ajjI^XjI 1£Li_)IS-lo (^3 LoLcJ ■'j - * '■" 
LfcjLuLcl (j^Aj^ihl^JiJI J£ jLfl .j|j .^ "t|j ti)ljj>Ll 4LL^ iLL±2^>~ L^JI ^^c 

, JUJI 5 *j.'t~; L>a>^ oj^f t^^y (jr^ jUjc>U ^15U^1 Ijl4 jU (LULtsI 

jjvjj .^j-*jJI ijL»oL> (3 '"' Vj" ^ ■ (3jL-ii-l!l L^JlSj jjjJI 5^_l^. a I 4 ij-» til 

e\jj ij;a3\ aJL*JI (^ o-^j-LJ Jt>< iill ^L^j^fl (j-c »L)_lJi II ^ (•y-J-^ J 'J— ■- 
!jj t n I j-*-J I ^n t-iij (Lj—jLoIj jIjJJ i 4_jLj_iJ_c t U \ i *m JjjJjJI ; Li_i 1 t->j ■*■ ^ 
.jjjIsLLl l1i1jlj>»I (_j!sj_j_j fftJj-All (jl 7" J '^^j ^J^ lj-*- 1 ■'■^1 o-° U_3J—^2 *J 
ijr*_i j j <] U aLso^l 1 Jut (Ji^a J^>-JJ ^ ^J i^jjLjjlII rfJL»Jl (^3 aL>ij| cU jj^jJI 
^^Jli tfsjjl^jl LSLuLSj_o L^j-3 LaJ <iLjj>_jJiiI ii j ,,.1 , -.Vl ^rul_j_aJlJi ;~il « j ... ^11 




pSilgSJI fc"—i° 



ijO 7\ ja 'kJI (jtjLfc {j\j (jj-j_9j}uJ| (jSL*J ' "^ * (j-^j-^ ^L^jI j_>uSjj 1 a, ^ ir l^_ 



S^j-GjJajLill! 
J-a-*J . JjO— ljJIj Jj a .all jjji -.."11 j^uj 2_^L_±J| ^^Ll J-^ ijj° LJ)-^J - L -^ 

JaJjJ ( _ =T J_H U^lj^xVLj !^ "*~ • " j__£j O^j"^ U ALjLji oL^il (_5-3 -ij rt-flll (£J)\ mill 

(^3 t<Lf^- 4_taJ3 (jJJ dJijjs iLsia jjja Jl 5 "VI? I Jj >■" mj iJlAU Jj i ■■■ L7 ln . 1 ^ n i 

I L i ^ a i d *i i a d t— aj *^J-^- 4Ja^l «Lia I ■ ■■ 'I I ■ jj" * i < . ItS "q V^>u £j I i j j 1 f . jjjS^i (JJ 
jjJJ "ifj>J i4_«Lj 2_a_Lj ^jrtJjAjJLI I i j j ~IU J ^ -w'i ^>| [ -l>>j1 LijIc L*Jjj -j j •■■_' 

■ (Jj-"" '■■ a I iJLA . 4iJJLJ-i^i (_j^ jJuJJi_)-uj <UJs j >jisl L« 
(jj* sUjiLa (i5U iiUn tJUi\£ lj>| , LoUj jjuJ $4jUI ^ 4jLo Jj —"■■■■ « lajfc Jjt 

aL>olj iLuVLaJI (_>^-»j ^ (jjjSLjJI 3 jl- «■ »Lj_aJI (jSUj 4JLa i£iMj jl 02-b^ 
JjjJoj iji^l <&_u jl .llUj Jjul (jSUj V 3__!i ^j <— i <_j jj^-j p-j* (j^i 'f*^ V ^y'jJI 

f<Jl_«Jl ^jjs ^j_S 1 (JjiSj-ui (_p9j!_iJI Ijjb Jjj ^ — ■ " ' 4-aj^Ul J _ 'Mf"'^ d_I a j_jU| jj) 
Ljln r :4_i-iiL>JI 5 j j mill i^ < ■-.; J^ju _jJ L4JI ^.jjd j_jSJ| SJJLj ^\ .^lu^L 
(jj Jj-flJ (Jj» <Jl\l$Z iiiLIi «-aj . LjL^J 1 ^ LLaj jl_^j>JI (^ JL*jVl (jj 1 1 1 »"t (_flj_ij, 
i^jjtcj ijJLp- SjLjS (jj* sLaJ^jo 4l^ij.ij jLj^VI (^ Jti-Jj V IjLL . iJ-yi 4JUito |JL4 
S«4^!>LLa]l oLwjJh (jjs (»j^l JLXttl (_;,!£. jsLSj^I *ja i4jjsl£ ^J- 1 ^ Lh*"'*' '^i*^ 
jL^jj 4JI 4_^.jjJ j2iJ1 iJb jjijJ 4JSJ ijjjcJJI IjLA ^^^Ic IjjJLua j*fl'_-^ UJ^) "-^ 
j-j-irJI j-t^>o L^JS^j-iJ l^I tU)j^Jl (jrCi\^k -5ljla CjL*Kj . 'j ■-■! i_i2j (^J Ijjjj 

. "A-iil^ <L>-Jl-Li S^^jj^ dJaS (jJj »4j r .litLi ^jjajJ I J>L>ij| ^3 
L^jJI ol^iJvVI (^j 4 j 1 nilLi jj^jjJJ [ 'ijJ-a L-4L>ol Jj-S_ail ^jl in*i II jLlicJ 
Jijj-a-flll (jjl r n ~ i T t tj^-l d-ajjjJI 4^^L«JI 1 ■ 1 - ■■_' j . 4 (\ ,<•' a d ^jj U i 1 jU 1. « . U" , „ 1 
. AjjIj-aJI 1*\ j ^(JjJLlt (^ Ln_£ d_jji_oJ ^j_4 I JjI o^jJI aL>ol ij^-i i JuJl 1 "rtlj 
juStll ScLiS' j^Sil 2LjJV\ jjj^ Jj>- (^J j>A J>iail JijLii^Jl (jl '/;■'■; ( lj^p-fj 
_j-(jLji tfL^jl [-i>ij1 ,X>.j_) * f ihtj-ij^-ij tjl 1 ii~VI tia^_iij j^pj'ljSLJI jt<'ill d, ->■ in 

»L*J^I I Jutj t *LL« jiuJll L^^p.SJ.1 <jjt>JI ^ i^UU ^U;ll 1 ;LU-, ^ (j-ajU 

,4jjI^_>JI iSLtaLujiJI (__,£ L*S d .„^-i j^ Luaji 




^IjjJaJI <iJjAJ Lajii. ju£b JSLi 5jw!>Li» oi^J « wonder 2 H>m 3^ j] 

jJlSj i_£JJ! jiAJt (flJLc [jj ,<Lfl-Luiil1 (j£ 3,jL>Jl>. ,jL"JI j^bj JjjjJaJI (gJLjljo *-&-L"aj 
}LjI£ Ijj '*~ sL^J-iJI (jA if.\j£ ^hc, if! jjjtHI CjIj £jLl/JI 2L»_j£ 4_j3 .j l ,.."i V1 

. 4-u±i) «jJ_2Jl aJLsJ 1 a^ I iJLjI (J_J^ J tj' il^*-* ^ 

L _yi«jj . d__Jji1 ^jLjII (jji 4_jlal_j mi ..I S_Sj < >_Lu aJlSjj (JjiLjJl!1 2^U\ jjl LlUls 

j-ujJ 1 « 'I - " ■■■! jLSw«i I 'it'it °i\j LnJla L&Lcvo IjlA (jjSo I iU L1j!j»£j ■■*■ . — > 1 1 -L 
I jj*>j ^O^LS.JdJ _jja 4_lIL_>- ujLJfLt U ijjSLj __jT 1— uaj' ^Cjj^s— lajI jj-d . LLjjh_J_iil 
4jS1j (jj ij ■■■ j\ j 1jj-l l_Jaj| i_£-ijj j-ii. al I JJbJ . Jj 2 all Jjjl 'i"i1 1 <L*_jjj ij^SLj 

^wjj a « ljaj j __t ' jjl (jjjLxSJI <l_lalL jdJjjJI pj -^^ jj,Li Vjl Ii tj* I ... i Ss 
(meaningful L=r lxA ol J) i^ajj (concrete 4_inf.) ^jLiajua : \jj£ ^..irAe 

i 

(j^j i4_jajL.ua 3jj-i__u 4_j__j!j_i ^ .' ""* W J ! " ?i I" ■V <t t lw j- t ^ 1 LrO -3 ** T - *' ' ^ ^~ 9 ' 

(j 1 (_y^ l-^-o i [(j^j j -Li.uj-C _i 1, 1 ] (_<;^__}^>J, I «JLaJLj *4 ii 1 1 " « ;jj£o ^ j 1*1 ^Lj i ilr VI 

^ ( ill r.nl i V\±j iij (j t~n 1 1 ^jj .rftjjijSJl pJLc 2_LL^Licj 3 '"' ''T- - ''' • [l3Ct 4JLlJL>- 

ol <i i^ill dlxjb ^3 J-Jtj <_3j_ijj ilLLI j j-aj .(jjjLiJl jl j -«- (_LSLii (j^ 4J_lAj6 ^ ' 'JJ- 7"~ 
tilij _jja » "■ n ' jl « jU" n.i L_LjT jjk jc^J La , (LxLoJl Cj^I j h^i ri*i 1 1 j|_yC jjjJLlu J-tuj 




ptSJlgSJI 

lj-4 . I J ^ U *f J» jLl^LSj_d ^ f J I'll j ^lt« I I I^L^jJI I i-*-l "i" , ,,l ~\~ ~ n . ^A .11 

oJL^^J (jTl^ (ltlSVI tjrtJ I ju) lj^-uu aJ (jjijJI tiliJ^V jJjJI TciJij Lijj Jjliill 

4jSLlgujjJ| Ajjj^uaJlj <dj^Uit| djj^uail <iLalSj| SjJill 2j-w ^ ■ . ..~K" 4jLA^jJLI ojub 
i^-^-l 'T' ' *"* '** I (j-^- ^ "' A ' M roILllaSJI (jiajja Sj J ft \ (jLL-a I r>i_il j-4j <*M b«"ll 

Lai t_-iJ^jllLi Lgic j j j i"ill jSLaja .CjVLh1>- zLj ^li "i" 4-o^a jJJj^-I 4^-lJj lLjLLa 
»l^^ 4LL B .")! jU. j -^If- L L J a_^e_l 3juJ_£ Cj1j_4 4 ■ ■■ ■*' ^^piLi—dJI j]jSj_) '(_jli 

is J -" 

' i" ^* l * iliaLaTLxal lLUj '"' ■ (j^» (j^UiMl UjLuijI (jJ 4JL) jiJLJj ,4-tl J_JI (jja ' " " "J a 

djotfiVl lj-J->-l <Sjlz\ a"^ j! 1 _ -■ .."Ci -U^'n 4Aj>»vII dJL& J-i£.J . 4_iajiJ al i rf. _i 7\ U '1 <a Sl.lLa 

J-S (j^ij IJL^j .(J^JalJI jLla'VI 3_3jLaJ,l Ji-JjJ 1 Lb J_Sj-aj C^lL^^I 2_/JL j _ >i ±-ljsV I 

■ Sj , ^ll 1 jjl_aj ^j| 4jl_^jJI ,_i3 3 j. Ui 'ill .jSLaj '"' '-■- l4jUuI Llklia t_3J-^JI LidJLd. 

.(^2 Juu ^Lal£ AjjLll!! 4j*^1^J1 ^J ijj^LtaJl jjji (Jias^I,! jjjljJaJI jj^Jj 

dJUb ' ^J J '"' •" (j J . .ii j ^ 1 jj 1 « "n jj^j La^ 1 n ( ^j-jJ' JLtl 4-flJI rO-Al |j^a 3jL>-lj 
4_t».jJ,l SJt jJI iJli^JL>. Jl^ J a i\ (jjiLloJI ^ — • _■"■ * CjjIS (t aj \ ^S»i j^ )1 . .. -^. (\So<U 

I *,;** j "^ 3_i^>-jJ,! 4J|jJt ijIl^J [Jj-iljJI J^uill .(jjiLiAJ) jl flj* jjji rj^-iJi J-l£. 

eigenfunction i_jjlJJl 4J!jJI jj'q ^jlaJJI u^^LJI ^JJ ^_l,» lib Lai) La 
Lc£- (_LJi£JI (jj* 5 ^^j Ull 3 tt ...1 |j ^1 j ,.,l,i aa 3U^\I ^11 5JLU i-u^ JjV 
at 3_iLo-^ ^'j^-1 ^d^=» L;r ijcj«as if jJ L-^i) 6%c\ Ojj£j±\ 4_Ji]l ^\S Ijl 

^jji a_tiilj J;l U*> j^i^, Ljj| j SjLcLaJI cTijL^lj JlU i JL>- (_jl tj^£- . LjIj_)j^ LiJalj 
, LiLi J-n-a JL>u ,<J ij" 1 *'^ (j| '"'J^.' ■^-*J- 1 - C - L r J J'- : ? tJ (J-^-^- 

!iLj^3l L»JL9 — *jjl_a5JI ISLulSLijs ^ 3 _i.nl . iiVl ,_>ulj^J) *jti (_yi IajvIj Lij-jxcl 






l j J o jLS4JI I i^ijl > S "i f . I . \ g'u JjiLjeJill «3 j-«J i^jJalll (jj j t-m ?r a i u"t LftJLvo 
I ilt-waa Loj 3 uo>i-u Cj-llS L^J J i ^ ^Jj ' ' "j lj"-»- !>■» jj.ii ^jti-it-'ijl ajj jl jj "•* ■ ■■' | 
.J-i-lJl_JjtJJJ iS-LtlLLlJ (j-£ jjAAfl (jJJlLuil (£j"l i n i\ IJ 3 Igt r^>a 4j| L<t£> . JJJJ (_3 J Lj-uLuiI 

.jj-uLlaJI ^j^-I LsJU£ (Jj-JaaJ! j^c t'tn^jj Sjji-il jl bbjLia <Laji*J L*l£ 

ajjj 2_j n_,ii jii >■ (^Lj j'q jJj>Ll£ 4j_>.jJ,I <UI jjl [J|JJL»-I] jj j jt^j V 1 j j A a 
jUo] (^ (4_j| 4_S_i2_3«Jlj -«LL«L? (jjiLj-a 4-j^jJij ^j^jiaj ajj (j^SJ Lb^_Sj (y-> 
' ^ ■ - j ^ ' . ' il - ii -^ Vlj ^wui-LJaJi i l-Al iil 4LsLSJI ftjjl qjJi j' ■""*• ' *j "*'J ^Jj f ^jjIjj 
aIj J^' Ct^ ^Lr^" J^ J^i? '^tJ^J-''' 4J1 jjl -1j JjLaJ Llj_i 1 Vt jl jSUj "S? 
4jjJiiJ JLa^LJt-l :4_L<aJLa- A J''^Lj ** 7- jV 1 Jojv^LJ Lot aj .jJu-lj^j-i UjLijs »ua 
1 JjJI SJlcLSJ 4J_iLav<» «J i j i^J t _ jLS j j! jfiLaj jJ/uJLjJLa jJ^uLlI (-jr L^ ri * 1 "' '*■' " 
. LaLaj i^JLA (jj£j J LulLi I lh «"1 5^oi- 2 1 c. '-■■"^J 4JI j£, ^Lt^a£ 
j-j-C. 1 ^ '^\g i4_4J^Ljs Sj_£.l_3 j*a J-J-^l (J - ^ 'W-*.?-^ ^-"- 1 ^J tj^ il JSlAj 

i_£laj .y, iillilil < > I r ir ->iH ' ■'-*■*■ jLl UJ J» 1 ■ ■■ "' <tiij| w_4 eL±_LLd 4JI (_^i (4_U-uLdjuT 

(ji jl>Lj Vj (j-aLoJ 3Uj j't JjV Jijq till i-jjLUI ^£, ( jr ti>Li_jj LojiCi 5j_cl_aJ1 

jl Jj-J*jSJ 4 mj till SjjJI ^JjIj »i m"*i JLjJJ£. i4" -T-"l*<l (^JJi j^jU,*!! VJ jLiitVI 

.SjicLiJI L^jiajjj (jiJI 5-t Mill (jki A.ij^IaJI aJt^j Ji^i-^-Jj (^jIjJI jL^>J( Ji-Ju 

4_flj|j ' c j _i "■■ j ■*>! ^j-*-l (JlSLijila 4jb_j-jjJI (JJlA ju ^jurtij 4_)Ll1j J_>-aj 
jj -^j 4J1 4CjI _i f^L^Jlj jjiaJjijU I '" .*:. q1 ^ a jl_i| LjjIj JljiJ .jjilali,' 1 U^. , ,, , ill 
La 4-&J niaJLS 1 j" i^y ^- f lf.i 1 . ..lj AjjJo-UI jLijJ jJ3 '"'Ijl**- j^yil ^jJal i'JI 
3j_tLa oLLj<l_ljj1 La IjLi] SJLjJlj- tZjLjLijtj (^f^-^'j^ ^l^ <^ 4^a| t -V" ml I I'Ciij 

^Ldl j-a ^,'u.ftj j-4 4_t^.y,l 4Jt jJI jj S*> (modus ponens j^^Jl ji ^Lu'ifl 

I gio ■ t ' " ' " " "j . ^> " ^- j 4_j_iiiLo 4-^Jvla t _ T jil J> ' J^-iii^Jl jl <^jLlj^/1 4_&Ji>Ia j^a f-j-i 
J_p-^JI ^ ilj ?T "vJI (^jL^JjUl J_JjLtJI jj^JJ .(JJll-LflJl Sj_^_>-] ^JjljJ ^1j^>.) ^Jj*-^ 

4U_i n ,^3 5L±_3 iij-stj ^ jjl .ij-iii,! jjLiulJl ^» 3 -^_i"' 11 4-Jr ' "ftj ~" ^jj| 
• t!iL> "Uj^la Sjoa! .il rt"r VI jLi LaXLa ((JjLVuji (^Jul -ft in-^J) j^i (jjJj — (JjiLlSJI 

modus ponens oLSVI »jLtL3 jjU'.aj .f^.Li*f J-^lS i^LDl) oLjVI SjlcLI S^ii Laa^j! cJLS 

.[jUji-jjII] L^jLjjS 3jiij^ 



Si* !■■* S 

5,-. i *! * ■* 



I j j'" 6> ^^"5^ ajjIjSJI cLj^j-oJ ^jJa j I £gjLJ,1 (jf jfAi sLJ^SJ L*jo j g^«j L*jj 
aJLiII Sjj-i-o ^J [^ jj\j iLljLaLiial ^fl jj.1 (j-a t L4JI Lyi-jjl^JI (j-«j . LgJ LusLi 
(JHujJjj (jl lj-xi-1 Li] ^*--~J J^-3 .4-3jjLI,1 <GLaj-o jula-tx *_o LaLaj jau ^jL«JI 
ji? . Mi* i($4jLlj>J a|) ih-ntl (ij-"ii 5(_£jLcj (U j 1 iij t-fjJUi J£ j| Jj-^Jj 4_»-ljJI 
jJLjj La ^^Jul i-^uijj (JJJJI wJaljJt 4Jl_uua (j^ftj *iH ^ n jj a 5Jt m< JT-JLti jT LLlIc 
Sj^Jlii JuaJI jjL^ill i_ajU~H I Jut ^ t "■< LjT . 4j aLjjt*. i^JJI j^LdJI jIjj fj-J (^ 

.j-ijjtj ijsyzj L$J t L^jjii j. j i u\ V. Sj^J <Lu-u1jJl 4-&jjJI 4JJ-L4J 4j2 i« chasm 

; L_LtaJlj JL 3j tiJTj Le,A_Ic {j\~t i'i ijT (_k*Jjl JlaJ ^S^gJI W-^' <-'1>- (jj] (Jjj 

. jJL3e_j jjSli i4jujJL1 daj^JI LpJl ililLa 0>lflj <_9jjjj . c( -S>lJl ' ■«■ ' £ 4Jil (jj» t 2 

Jul La (j| Lilfl LsjiiL . 4_p.jJJ 5JI jlII jj ^Jl -1j-*jj LruuLjjiS iijujclj Lcj 

42_l2j- LJ aL>j t 4jj_LiJ( ^jL^a 4_*jLa <>a LfrlLfl f.j jjSUj [jjJI] Jlj-Ii-VJ 
(jjiL5 4j^j>o (_p : Lo-iL Sjj_».jja 4_xJi£. jl 4j^jljlls iJLi^!i ,1 a SjLcL^JI (j\ L&jLa_a 
(^ '[JJ Ij • \ flj^ ViJ *^ '^J in ■>■ n 4_*^1j JSLi ^yS 1 -Ij-ala ^Ut 1 Lj ir xluJ 
4_uJ iCjVLaj_>-' jJjji jj -v. j , „ 1 ji iujjlaj 14.J.J "i n *i I I * j 1 ' 1 Jl>-oj 1 jLa ilJJb JjLLa 

1 j'" - yljj ^JjC jl t4 _l3| rj-l^J (j' (J^- 4 ^ ^—* LjJjJilJ (^ Jl_>.jj V .CjI i^ <iU 

. J-^l^U (_>-aJLiJl j^lLlmI] J^g"l1j -j^jM j_u=L>JI 
jl l_Li (j j 1 1 ^ rt j (jrt-uuj j lill ^j_a uLjijj i^LIj^ « " ~l" til* ...VI Aia£.i 

jj -^'^jj (j;JJ1 5jj-tii!l juSLj SjLcj i-j->. (_^9 ljjj'j^i r j 'j -(o-*jLtuT Ijjjtjtj 
Ijl^J ■ 3 *'*v 1, 1 aJIjjlII (JS j<wiaj 5-jjlmtl jL Lilli *i ji>i t j jj-^j i4-La r-j^^jJ! 

djjj jja jj lt~" j i^jjSJI *_d ' * ■ ^ " j ' I ■ A 1 »'/i 4_ij>.^a 4Jlj jj ■ ■-'"'■ ' LJ3j_*-ii LuL£ 
illaJI f-j nTi Jj jj LLaLol j ^tnj 5j_a (J^ (j^J .ji^jljiJI ^jrijIj-U LfljSj (j^*^' 
*Sl^J ij^JU l^j ■"■' ' , ■ I ^"'j ^ lJub .4 'f<nl,l i^iLs-LlLII J^ JjIUII ijjil! ^R->^ 
^jit T(— aJjej Vjl) IjjI i ii i-Vij ifjl-r "i'i V. jTj Jl^t-jJ i^"L t a La t_-t£j_^ j^ 
d j j.jj.1 I 4_j -fc.ji.1 «L!|jlII Pj_j1jjj t<LjJj Jj irTj.il jl 4 j/=a j-jjLIJI j ' *"'_' j ^ ' ■** 
Ij-jjIj [^Ljj^jj ^.hjI-S I jl Lj 1 » a't 4j- j "iIll iidJhJ .(jrCuM.1 ^f 4Li_^Ij Jjiil 
Jj_tu £-^JL> jLuijJI jjjj VjU tj^.» lII 4 ^ ■». 5l in-*- s_flJLu .j— 1 Li.r-J.1 (^ LljJIj^ 

4_«JL ; l1L : i cj1-l=«.VI c j *■ ^j^* 1 * ' r" '■'"*'"' Li-ij .4_iJLj 3j_-4 3J|jl!1 c-j ^"j i_3jL>. 

jja "i/jj iij'jJI Ll4 frl ■ .^1 jt SjLa jj^a ^LiJ> J^t ij^ i^UiajJI j! 4^.jLoJI 




-j-^«*«fr*^ 



■L-j j j 1 1 JjJoJLliJ, I ^^3 7?-JJJ (J I (j£ qj ' I J^J- I J J t <^> (j^SJ 1 j L£ La Iff l1) LL& 

l1>IjjL>J| ^ilc.j ^SJ » j ~*'>\\ i_a"i/T ^jLjj t-aj-j-" • J^ '"H ^ "■ *h 4- ^ jjajj-*^* 

4_lJ i ^ i « 1 *i aJLc (^ d » Vj"'i (j| l_u3e_j Lul (jjic i <~r L ij jjf (Jjs "-^j-^ 5 I- 1 - 41 
(jSLJJ *ifj jjj-ajJ Yj '5» \\ ,^\\ ^j^j" l^JV 4^ 4j^la;ll . La ljj.1 4_S.>L^xI,1 

jjiU 4_j_*.ji,l SUIjJI 4_iLi J-~ -■' tUr <i J£ . > ^c^ ^L*J1 Everrett i^kuLJ 

Jja^*- " *J *La-ijLa CjLiSjU, 5j i fi a iCa^jjLjJ (Jfl-^J La (^jj i^j-uJ (jjajJl ^j|jJ J-" 
Jjllaj 4_u^.jJ,l ittjlll .;»j-JI olj^ L^JJl pJL»J1 ^4 I fll.a J-jjvjJI j^LJIj <|juf 

jj-jj $£ jljVI * "iQHj oL&Vtl jjju parallel realities ^jjlj^La oL-««ilj 

^ *> _i" 1 (JJ-^J 0' (Iv _>-"' t^-;^ Vi ill 4"i a n i ii JiLfc] ^jijLWl jol^Jl jjb dij^ j nj J 
La (j-U jjja )V i-LJ-OJ SLaLc-i ^ ■"-"-- M jl * JtV" "I (_J-^ i^llj *_oj ■ ;j "J ■ "**• fl (_LaLj 
tSiyi Ijufc fji>-3 Ju-f l^S L>a LuL£ j! LjLl£ (jt Oj n n H JaLutltl (j£. 4_*Lu 
f-JL^S ^3^-^ i^-^P J' gi^t ,n~ 4j>»u -L-^-JJ V ij^-T Lcj-fl I Jbl AJoj jJ Ji.\«"t,l 

. LaLqj (j>i«jll Igi^-nj jj4><J i^i ^ . ^ V ^^1 
jj] i^J-^ ^J i*Uic ^j ^ "' a J '"■;''" v I J-A (jj £j\j-dJ^jjJiVI jjs Ju>-lj Jj-Sj J^ 

iLLa J-jLJaj 'ill CHO-H ^ f*i*-H .tlUi jja J_*jt ^J] pj—uajJli 4 mi ^LLa jjj] 

^U ^yjl-J 2 lyjpt-S (ijJi (J-aj ' ^ J *'" (jS T "II (jSLxJ 2 l"ll^ t\?ll l f | |"j 1(3^ **" "^ 
. jJJ j O^.Lui lj| Lj-JLI A ~..\%\\ l Lj1«Ti1'0| . A-L*-'l )(-a <^E-L(j 

jSLaJ Vj 5jl_J^>-^a 1,'. jjj rtjl 2 ^J-^'' 1 Cj-jal-iLaJ . 4_ Jl i-.i>| t A La JUjT-'iLl Ijjt 

ti^Ltll jliaj ^J (j^" ij V *-SI^JI J>^ j^ JIJjjJI jLa ( IjoII ('m^ (jja jJj 1 1 ^'/i^j 
ojiiJ (JjLiXI «^3jJ| ^j-^ -- ^il'ft S^LjIs ' ^ ■-!" ~'i V liUj ;JI_Lj j? jjSLoj 

JS (jja *_c.jjl (^yLl (j=r ij^_j_aLj_j_o A-loj 4jU s— fl_i-ojJ (jl L>5Laj mJJlII ilLiJj j iij| 
. ( j^-L-fl -Jhj-iJ) a 4 1 j ^ I i i ii ii 1 1 i ' j^- ' t_S_jj-u ' d , ..ji i A4%j (Va ..Jmc 




jjJLJa J-^ji i^a ii-ilaJl 3_c.[_±j^} ~ ■' **• "' '■■*' Lk:J ^jfU - ,M » 'a (3^-4-^ Ji-~- till j 
l^iIjl3»zI (J< 'til <J_2jjJa_j M^ajJI *--a jjia~J 4JJ . Jljj_3 aJSljJL ■ Jj ■ 3 (jj« (^yjljj-Jj* 
(JjLLsj _1Jj_jj CjjJL-»JI aj^Vi— a 4 (g n mi 1 a L-kjjJa j^ CjJ—ao /jjJl 4_al"i_*JU 

j jj ^-LfJ ^j; ■ " JlJJl"* i L^La LSLj a Ju JL_a- l". . n j I 4-c. i j m t 1 a JL^-i 3 >*L*l1 I 
dJljdl jj "JlC.L9 (jJI -Ij-cF (^JJI (_k=L>JI JJ^I J^-JJ .SJJiLoja 3 *■ h ,^i 
ti±j LfC i, ."J 1 1 LjJ_j_aJ I (ji iSj-^- ^ l*1-J ' J-^ L>-*"- -^ J-tH '*"'- **• ' ** J **••.*)• ' 
'"-1**1 I J-flJJ -"j .' •~*-^, 1 "ojJajJl 4jji_£Lja jliLaV jjjiLj-uVI 4_jJJ 5 j .-'th 
">JL£.Ls (jl tjrt^-jj! 4-~*J (j, If Ij _i -Vl ^U .J— ~J . (^yjjj-^j j "* "*■"' [£^ 0-*" 
^^yjfc L«-»lj 4-^ljLj^ ,i *3 3j_&Ll*> (2>C Ij_j_j_«j <"r i ii j I 4-J>. j n 1 1 ^j I <i_*J I J^JI 
*j I j i« <\ LgJ jjj ^jrJj 3 . , „ ' II i 3_LcL~JI (j( VI . 4_LlJ-j-u-i ^ j XL, i /» 4_o^}J_<3 
d-jjaLiJI t"j" v "L<**L>-VI i_jl_ui^>J 4_Jjm*. 3j_J-.Lnfl (Jjjl : LoLy (J I iil"_je_a 
4-bfcj j a liJJ j , 1 ij '"--»■ j - -^ 1 j — ^ j 1 1 * ~ a ^7ij_~j|j_£ (^-"L-!- 3 *^> L>- Lljj 

J^ dnj <>- . t j ~-j cjjljv iIjj j_>. t-Jic L^*jf "jlcLlH ,j£J . theorem 

jj <j Tl'>- i Cj l5k-3 1 j_Aj^>. '*"- --" -" a 1 LAj^ j (J ' ' " (^j-^-I I 3 ^-^- 1— *i-1 1 {J 1 (J V I 

5 U, , „lj i o J Lull I J * J ',' (jr**) J-r 1 - 1 -^- (Ih 9 ^J-^3 ^IjU 4 j i/>L>- J^ S»ib|jJ1 

J) 
■ ~ - " -i~ I . )(_jl_SjJl jj_dJ :*>JU>>lj lj_C L_a ^ji 4_o_u3 (J^ i^jJiijJI Ll^jjjtji 

■_aj , Qjj.^jJl 5j_ijJI till" IjuC La ^ 4^>-jVl JS ^^ic jjl^JI ■_* dj^jJtilJI 

IlLA jV ^ ■*'-' 4-cKJl oJUJi >.t J,", ,..f *}" Llj) (^ilaja 1^ a a_M ~-^t jLa llIIJ 

{j^ j-i- V I j-4 jj>, (jlo j LtJ I <t ij 1 a (JS J i (^gj^i hi n (J^-C I (jric il J-~tJ (jj= J L»-jJ I 

jjS-cJLI (J 1 ■"■*" ^jl - ^ '-'*'' - "~ "* '>■*" *^ 4_J_u3Uj L^J^Sj ' 4 ^J Ui ' II rfl j 1 ■ ^>l| 

J_kJ>-J 1(_^J^-I 4_LJ>-Lj ^j^a iLjaljil . L^-loj^jLj V 4_LJ l_JtJ>- jj I 1 j"'J ' J ~* "'-J '■ '" ^' a 

; J o_Sj j i / 1 i us L) >''""■' LaJ-Lfl LoLoj l-3j-jlII j_i 4Ji' i^ i _ r J-j fjb J-J-3 j^-alL-s 

• «That diljj) 






UiiLaU (JjLoJI jj£^}\ ^jubJdi ^\al\ Qfl 

I J J 1 * (jjjjjtji! I J CjIj <>>LjJ1 l^r ^,i»j j_^jJI j_j_LtaJl jl_> jL^JJ Li^jJJJ Uj i ■> j 

jLLaJ ^J LiLijsj Uj) j— i— c. «l)j_S » jU". ,,.'i (_£jjl Ljo . LoLy «^I^Ji (J-sI^j 'V 

SLaL*j Lx3j-aj Lfc3»U 

d J ,„M AU j-yj <J j j^l -y "^ ,ij_£ JjL-C '(J^_3 I <!!/-! 't (j->* J-^-^l (J^L> 

J I f- JLuo .3a_^_J ^ If. ^jJC-hJj V 4j4^1_C (Jii^J 1 J-4 j) UJ-Jj^ 1 ( 6J M * V ' ' ''"'-* 

j^ L j l-!c 4 ;J*o (j? j_j « j n J-iia_aI 4jjJii_t jl (jr^SJ ' JSJ ° <5-t^tn I II ^,3 J-Lv 

'"'lj ^ - - * *tlj r-Jj_uJLl «_JjJ1 (jC Liji_Lj lJl3jJ,I lj-4 jl ^^J Cr^J . J j ii "i mil 
LSjLLaji jjjSJI Ij^jj jl (j_4ifl (-iilS l^_|g-a ' jj-ljJ (jj ' n'iit.1 n^/J-ifcj ■ 4-J^hiTI 
j£Jj La i " ' ■ -V' jja 1 '^ Ji ' fn^sAij (Jj-LisLilJI (j-^l (jr^l Xa}- 1 '(j jJam (jajLflJ 

* i" "■! jSD '(fl(j^ j i »1 (jifia i sijj^ij <J£ jl ^-Ljjh 3 Syiflt Iju jJiJ .JaLi_».VI ^j 

La s^\^ t-Cj^J-A 4 '" ""' 0^-' (jt^ ^JjT (ijj-ii -*-*\JJ V ''''i^ J-d-^l ct^ L^'^-y 

(Vyc I ^ ' " t a i'ilS (_jjJi fcSLjl j 'f"»Lj (Lii^c^i! (J^yJG j)_*ji j^jJI 4jIjJ1>-1_j sjj (_j-Li 

J ju 2 I (J I (j^jSLuJ I j 1" ■ -j ^rj-vj I ^jjx^a LjjLc (J-^>J I 
*fs (Jijj (_jj-!l >-iilj iHjLaJL! (_£5^ijJI — ijj*^\ (jlf. l-ij-ILjo 4_iJu — (_L-5jI Ul 

Ijilliej q) (jji Ju ^fj ,(_5j-ua2J1 Ajitlll Jir, 2I (jj ii 1*1 Ttj "i/ a^j I tLs-jjJ LoLaj 
' ^j ■ - (^jSJI *J3ljJI jLa ^Jj icdJJ («-tj (jl^~- *J^oVl 4jL-^j (jyi (^-^IjL) J^cLxjJJ 
oLa^ixll (j-o 4^LLn- l ^Ljij] JoLtifj j_j-t-Q_l ^ ■ ■■ "■ lJjjjj j< ~'* J , eULual JLLdJ 
jjc a^jJttj («i*JI j j '^ ^ (j| '^LS . 4j (j-sLiiJl ^^ j ' ■■ ""' ij& 5JL«jJ,I CjljLiiiV'j 
jl 4Jl^J-<3 4jj-kaJ (ji LcJ_(-a _j) I j j r l^)-"^ L4Jj_aJj «jL3jJI 4_ijI J-a^j j j ■■ ^" 
(<J J( Jj na cLt (j j 1 uj (ftJ ^ 1 r\ *i I 4jtiaLui <La>Lt i(j_u£_*j| ^Jx *^4 *-*JjJ t^lajj itifl 

Is ^ • -q_' j_itJ1 (j^a J_>JI I j_ii (jJI (jl m'tVI J^^j {j^ l^— ~ s tin '^1 iJ— =*j 
. LjjI j fLjii 2I c r i tuJ LjjSUj 1 L^ix^Laj pLtiial : <ft j^s ^ I « I *~" 




(OjuljiJlifl-iuli 



*Jsiyi jj-i: ^ ULtu compatible J^l^la ^l^SUt K/.KM ^UJI ^ _. ■ ..a*-,t i 

-^sojLijj V 4JSJa (iLdjal ^jLjJ,! 4j I i*Ti *J Jj-ijJ1 IjLft jl (jJjlx-I i dj_jj I JL>- aa 
(J_Lv. ^ » j 1 j La Jls. aj Va 1 L^Js a.^. 4 IS 1*1 a tiJ LlA <".... j t 4J La I Ju$J . LiiaJ I t ,3*1 * 

LtjLp_c.Lj i(l-i^- isejij-ja Wui] 3 j,., l;t,lj j^j) objectification ^**' j mIliII 

nJLL (jl /j^ 1 ' ' *_^ ■ (Jlj - "i cillj jr. j j j * "■ " A^ 1 ' -lSJ— *-* CjI J «J " g " sLLi-u->s 

iJ-flVI 5 i-T J i-T-*. (^ SjjjLj^ 3Ujj*i *_a (fs)Jm>- j|^ Jjj jjIGj LaJui, Jj^»-J ^Utfl 

^^ La SLc.jlj-1,! 5-1 Lmll oj-a ^S^n (,i>JI jLui <_<.£"» ,_gl (_}5-L>-» -j±$ miM Jlj-i-JI 

US-J-5 jjjxj ^jjj jJ^JJ L*Jj-J_JJL1 (J-U^Jl s-tlj-LJ I^J !>.MSJI I 'f I rt « 1 fljL^ ^fl 
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4_yJ*J1 4_9j-*JU J-4 :.Uj mi ^^LbV) Jlj nrll 

J-OJjJ ' ■■'j ^ 7"j — lLj I «Jj£.j (Cjljli (j_a AJiija 

>l j ill JH 0jLfi> ^^^ La — (Jj-Sj 4jI J'- i -JJ j}l — (Jj-^) 

Bernard LuLl.^ 3 ^jl^ JLx jl^ .4_L;i_ij- ^t ij^i ^ - m , ; , vi ^-^hj" 

(^j a » .c j '^jI-W 2 :' ^b !l s^J^ d'Espagnat ^ ^ ^"t 2 ^ » 

l.i>^>^ «something L- I *= j ^» ^1 j . "■ .-■ jt t> oUKJl "^ c 1 -^^' 

J I lu-jLj Lfl - |tolu 3 =tj 



jl da^-!iLi Laalc Li!L*_9f jl 4_i_aj_iil LzLiU j&jLA 



w^\jji\S r^j-^jj 




Lua^ i rtji^ij (Ja_>Jt ^JLc- liuiL ij^j i_f IiJI 4_ijLjj_l1!I tU-^al^JI i_j-AJl<s .j^-*' 1 

dJa^jjua ( _ ;r l£. (Jjt^i-vlt 4ijjjij i ' 1 1" o > jjl (^jjjLJI tijjtjJI (J^L>- £yi » i tVr i ci ) ^LijBl 
j\ nil ^j>Oj u l!l <_ui jj,) (JlolS Ajjuj-iAII 4_t»3l ajl (jj (jjiLlfl (jjj MjS t *"*_' 

<l£>*-I 'Sp*^- > U-* wO *.«tl [j^SJI ijr h 3jujj>- 4Jj.m 1 I iiii" (jl (Jji t (J SLij nM^-tl 

. Ij-JjS ' «l"^-a Lo (-(j-lmJ Lij j ■Vj j (41«iLjj]| ijl^jJI tfjjfc (<ijUJl 70_jL] JuJIj *$ 

^^jiiSjJt I Jub JLJtlil i Lii£ LiJaJSj L^-iia-^J L>alj — 4jjtla 2j^fl <Uj_L«-l (jiijJI 
(jU LujLuiT (j i ji n J 4JSJj 'tl)A>Jl JSJ~° ^ d "J ^-H}-^ ^"^ oLa-j-S (jJ^JI 

Lo iijjijju^. Jj£\ 4<\ t^\ jl d ■■■ ii'ij ol^j ^ J-tl cjj^tl L^Jl ^1*. phenomena 
1 <>\\'\ ((appearances j^Lts^n ijJS . vjL^JLj j\ jj .~"Hj i_dtj.>)JL. etsjjj 
cLcJjJl j^j-ltj L« IjjLJjl 1 n j 1 1 r ~i L4J xl ijij ^yjJ' Luljj-uajj LjjLS|j.i1 (_JI jxij 

jLlJIJI jl J^-aJI U^^ tjl "i ;1 inL aJil jjljuj i-flJjiil ^j>-j-ij |_jjjl ^, '■ 1 1 1 I JLjj (J3-JJJ3I3 (^jiIj-ljiJ 

.(O-UJI 4n,.,l^ Lrr jirljl jj-a • ■ "ji 4j.L^uq tilloj ^jiSIjJ' 
Ij^^LLuj^I (^jljj.1 ^cj^j ^jjl ^Jlj^'l jLuJI jji-j (siill J i.i.m ^ ^J-9l jUUI ja-jt; JjLall ^j 

i iXjJ-I J^Li-a ;>a LaI^jj J>jjS ^jiSI^JI aLhj'VI 5^>J (jiJI a^jgi'ii^ Aj n't, ,!*&\ "iXLUa ,ye Jj. ^ 

^sj^ j] Jj-ill iiJLIl J^a (j-° l>*^ ^"^ 'SjjLlu (jiuil^ uJa tPljVI j _ ■ ... ^i" il 1 Jut ^jJ! Ljj^i d2J 

"Jl ijjflj^ijl 4_i_)_Ll! ^1 . 4-ijLjalj+iJ Ijl i^i"ijl 4_ij1 j i/l ■ ^ ^ ..jj .'-.H 1 i^>J| ^i, : yi b j^_mU . — iLiiJI ^4_A 

4juu3I^J1 ^jn_i ^1 . ,.^^1 | jufc ^1 [ J jjS ^LjJa j)"r , ■> 4_JbJl jsjl-i j nil ,/jl ^jt L^^ J-^l I jjr^ ^4 J-°— ^^ O^ ijA^ 
■ * \ ^l< ' I "'' ' ■')! fl ^ ^ i ^ f ^ j d j ,. n . ^ I * 1 1 j d - ■ * l . ^ l| ■ j»C^ i Lajl .^1*' 1 4ji_uiiS Au (_£ Jul 4_u1_i jl Q 
ju tUj! L&lj_t ji i^ATi "if ^jjJI u-SjJl il!>UJI (jLjji (jit 4jjJ3 jjI. i_jbiJ| IJ^A oVLaj- J**- 1 J^JJ 

, [jjLaj-jiil] L^jlj foJjJI iiuilAj LLSLj Lid t^iinrliill tlnJj (oi»JI 



lajjja j^j t^-i^j V <4J£LT ijjkljJai! ^ J liAixj a-j-Sj (jl aL*J1 2u^a (jj^ i*->-u\j5\ 

^IaJ! ^jJ--o Pierre Duhem ( ) \ n - ^ A"H ) («j-*J-i ^jj. 1 j-o-c jl-^j 

jjt cLj j h\\ \ ^j fo Jij >■ " duL^ l^jJ) gj.."r all sLiM j^a i"ij " ^ Lg-ia 4_u=L>. 
A3 <l£LJj Ct;" ■~' , ':h ^^W JL-*^' ur^ p>-^-i £^°' .classicism 4yCj ...>l£JI 

£jj ^ tliJLj*. ^Jull j-jJloJL) ^aLi iifj-1 ^ylc ,jL^ ^i J-*J * 'j-i-^ L& JJ^Ai 

cul£ ^explanation ^uma'llj 3jiq|^JI (j*j SljLjj iaiLc. jl>.jj ^ajjSjjJ Lijli 

»l ...-vVl ^c S JuijJLIj (j ii.-; i"i II jj^o ijLflJI ej-uaJt >-lllji A ^ : "^J.' 4j^ i<ii j_*l jis 

jXu 4iiJ .^.Ulil l jl* ^ ^j3a^s jjju representation uj^i^^ ..jiuii, ^iL,^ n ^q llIj U^ (*) 

L^iu>»-1^ 1 j aLJLa f»J-dj /-^Jfl i ^ jH 1 1 tj^^ J^ 3 *^ ^>^ il^ L^^*- 1 L^Lj ^^jIiLla 4_u^xu^I jjjsVI 

^l i«^\j_*jLj_LiJl]j a_i_uu (j^jjjj ii ,j s_ij LjwjjJ 1 jj ^jLS^ ^ j jl\I : .iVI .tL-ulj— «JI ~-> j i j >* ^. M ^^ 1 a I (**) 

„ d , * a i j >i 4_^£j J^_=tj Laji i 4—Ji ^ji La " ^ i ■ ^ /_^. i ^ -■^" u^J! fL-l_u1jVI uL±la ^J ,j j " ^ ■ L ^pJJI 






in"iln^ it A. A ... Lq 

. <Jj-»JI Sj-1_oj <UjLu (_J4-mjj^ tj tn <~t\\ tjry<-J (X>ii ^C n J o' lA^ er*- 3 ^ ^lt^ 
£jia (4jjJJI dj^tx^l B0SCOVitCh ( WAV - W1 ^),jil»3j£^jj Lp-f LajLLl 

. l_Lo JLpJ' OJf^- L*l>* ^^ if*Sij 4njfl>. OljjJI q] (^ iiUu ^jl 4jjJ (jSj 
jlSlJLl ^a ^LLjj 5-iUI jl OjLSjJ J-£l LaJu^j . Li>. o«-3lj Q "" j-ajSlj-u^J ul 
,j _rl itl r ^J d ■ , ,.;11 i La! . ajgljJl *_-a (j jt~j 4 I j Vi jjU 4 I j Sj «_a i « L&\jj)) q\S 
<j-Aj1Lc. iiJjjLSLiJ -4Ja_p-j 'j"^*" J-^li LSjJeu (J^l I J » fl I J i>^ i ~n i jl <_jJ*_l^ 

^^ a I j loJlS tlh 1 " 1 ^^ f I ^U IIj 4_$_iLa Ajjkjj P-^3 *f ^fj-A jJt (jjo '[j Ti" ^Aj^ ...i 
.o^oj>.ji4 (J~i o"i H j)*** " ' '"'*- ' ' i ^" <* V I *_a iLLiLiJja j-ijLSaj aUr^a 

Lai i4_j_i_£^SLJ| l1>LS^— »Jl ^ ' " A" jjl ^"t iill V 4 jj-ujJiJJ ^jSLoj 4JI 1 1 JuJUao 

j^a') (jt LU <_, ; i » n *-i^ -3^X1 z*-j\±» aJMiVl ji ^^jciJi l*j>U! pt.^'..-t ; 

(•f>-i3 61->T1 >JeJ) PosidoiliuS (jjyj—iJjJjj^J <j_<i dJ-iJI 11a j ^.'j-.nl 

/ys <Jj"^' *■■" "** 'H (J& Simplicius j ■■- ^ ■ ■■ j^- *■ ^ ■ -j ^l> , ,, ^ ji t jj 1 jj_sJl ^~ -». 

if 

<(j-&UaII (Jj-i-oj (*i«JI (jlD aLiiaj-icj (JLoj (_f JJI j j a Mill jLtiiJI , jjj ^Luj^I 
.4_u^ JL=>.2 ^''^'^ (<K^ i J- 1 4»JLgr"niilj jlSLa'i/l ^JjLj ^yS SjuJLi. CjIjjs Cj^Lscj 

j-nt\ (j^J 1 Jj 1j-(bUai,l jj-LaJ (_g!j^>-l cLoj^Ia i>-id4 (jf >\ ijj-ujvjIJI (Jj-*- I Ji-fl'J 
jJx, jjJ] ttIjjvo L^i^ (I^jLSjLu. (jj* ,U . „ J (jjij jjjjjiijjjjS 4jjJ^J (jV icdJJiS 

j^Ltaj j^C C't '"llj ijjljtLi >Ljl *ljj (Jse-o jl^ La tlXjjlj 4_5LJjjlSUl 2 ,„^;<tl 




yJiiil Looj ^g'ayl Lo-ulsj i L-oLoj 4_j_a_al4J) jal y " \ (oJl ill (j-caJLi. ,, H<i i 

Slj S * ^j L^Jjj (^Jj^V! UjJ (_ffj ^1 tJjJat -IJ^^l 1<J-fc (^ 4_JL>Ji ^jlV 
(ji: 4_JL>JI Lujjhll 4 .J jirLm^l CjljiJjJ.1 J-a-t . iljjJu L$j£J>j 5j j g J^JI j jljlLc. 

5-jej^-uaJt jUl^I cjVjLua jl <ula j-l^lIi ^JJI y i~- ...ii reference system 

^1*1 4J (JJuJ 4ia i r f i ill jL_t_L1 lJU& (_p-a (_£j^>1 4_l>.ij j^jo . tJ^»- <Uaxjji-i (^-il_j-ai) 
4_jj«^«_iJLj i. Ji i-A'"i (jflll ( _ T A Jii9 jjjLflJJ 4_uisL^JI £jj tfaJI <ji ijh^uL*. (j^jj^sj^: 
j^ ij-LI i-^JJ Ji-3 j^jJI 4_usL>JI ili^l "i <t "i 1 1 (_p j_oJaJ 5j)_j-L£iJ1 ("Jjfcj iJ[j_a_iU)j 
L ]_y J a 4__>.j_UI pJ_#j ljul jj£j (jJ 4_j_i_aljJI jjt .j-jfcljJaJl > ji i^tjj I ^ j I t ■>■ ~ ... I 
.4juJ»1jjs J^l JL> <jjl (jit l)3^J 0' < ~r JL ^ L i <*>JLuJ «Lftj j i.i^jdj t4.kl n u l l 

(_3 jjkl^Ia j ■ ■ ■*_' (jl » jU", „i I j n ,*•„"< I ^pji [djlaliiJI J 4_uiL>Jl 3j3 A, Lf I ! ..«) i 



■ ak-^dll ^{jkU (-^^a ^^ajfcla *^1 ^ La ^jLJ.1 ul J>*j ttOptJCS 
jjl i La 4_iJ_3ljJ LS^.2 tj-«J 1*1*! (i J 2 £p>^J (jj-^ '<^ilj tj-* 1 (*A>^ U^ 3 

J j .^ Ijjll ^fjLill" ;^i Ij-AaJ a ill ^>3j-jJ ^i\ ~K \ (O-^^flj dSJl-JI ^-1*3 Pdncipia iLj^jjii (*) 




JISL^L i_jL».Tj •«<-i^J-S' ^| uj^ l)T ifi-*^ "^ ^-^ c^- ^J-^j-JI l>j^ o-« j^'V' 
[*&[£ LSIS (^iljj drij^^ 1 til J>£ o' cA? -b^^ ^ .a^j^Jlj (JSLiJI) 

IS ' 

U&j-ui LlJt VI i jjjlt i_i£.jJLuij ,jf i^SLaj 2j<j ,,,\l<tl 5_ttdl^i! ^A 5 c- 4jjj_iilj 

t j^> SJSj— «_a JS ^xj jjl (-j^fcJ :ilaJL£ i j *'l ■»> <jj» ^>- till (jialj-J-tVI J-^^J (j^^-jSj 
.j_i ii"^1 jLw Ijl t 111 j 5 f- l"i! ,1j j" t jl .5 A.'aW 4 h/J^jJI LLali».I t.JLfl J>Li. 

I jjij . L^Jti - ^ - ^LuiVl ,j! t '*J Noumina LiwjiJI ^1 J^yi J^=*i^ 

4 <t jU 4jjL>J! 0J-& ^ iii i'i ^ .CjVjLm ojj-ua jj^ VJ I (j i f>j -V I") (j^*-*J ^ L^W- 4 

Q^ (jl ^^-iS" jl*. (jjl j< a ii ^sk;tl ^L^j^l jj i.ojUaJl 4ji>LS_tI! llUj Ul 

La-i Ljj-jicJ ^JJI f*l»Jl (_j-*J i4jjlj^>Jt ISLljjLjjJlII LtlajT j£ Jljj jj) 4^*^ 
4_JL>J| d jli i-^» ^*Vl L5LijliLJ,| . I A 1 t- I ^lig ->o 4-^a nUi i a (jji 4Jj_oJ jl (j^-^-J 

jjLiiij ^ ^ (_jj/ jjj LijJa I j ^-La jjjij (J^cj^—qLj ./cjjIjSjj) ISLjjLSLj^ ^^h LajjJl>- 

l_L2l_^ljj[ Q3& <<& 5_jjJl^>JI 5_i_3j_«JL| j»jJiJI Ci ~* iJij[ JL_H ,i_j_«_3iyi 

■j"nj^-> 1^1 .i ..,n'i cjI j yi ^* LaS ?(JJ iJl Noumina LLlajJI j-»*JIj .Nouminon o^iya^Jl (*) 
Lo j& 3 jUi'iKJI 3 a ...Ull ^ya jLS jjJLJljj <ty lliJI j^j^JLj ^^j- ^j t^^^ ^j^ "^ c-^ 1 a •* lt ~ 1 ' 
iLLiJi Phenomena ^l^tJI ^1 >' : ^: : am JjLSj LLij^jjI .<uiaj-«-a (jS^j "j/j 4jJ1j4 Jj^t 



^.ulJ 



- > AIT) ^-jfjUi^l -ijLiu-ijj \£j ..._ij i.j|j E. Mach (^H- \ ATA) tL= llujijjI (^jLuulll (*) 
3_JlJII (jJJ I 1 j ; cjj'g yii 3j ,..->JI Sj^iJb tjg-H-M s>Ll j>a U-4,XJi R. Avenarius (1 AM 




SjLcj (_)j-J9 4-j_uid»J t L*jLt^-i c] (ji [_J1*J La.l if. 4JLx*3.1J <LiLtja_C LjIjj) i^l"ij 

.<Ltit 4^ul£ ^JJI 

LiJi '"« *'j i(DNA Uj) ^jj-LII (jA^L^JI cjLjj)^*- '.'j*\j"j *j>M' ' ,'J^j~ 

^ MJ ' *" ' ' (j " ' ii V 1 IlJLC La ( _ ? 3 ^ — ■ ■ *■" ' 1 «Laj-AJ JJ-^ 3 '-^ l - )L lj> t5> i*riLa SjLiJLC 
!^.' J -'-' ' 1 " Lr^! li"-^ ' L - La -f^JLiJI ^J'^J * Lr^ (JL»Jl (jt^ 1 n^ "!"" ' a 
tl g in nl'tj LaIj-J (_jill dL-^Vl (_U-ij ^jLc j-^Ij tliLL^a i^flLi" jjryw) flA * 

1 LjI /« cj ^ If. 4_jj_9lj 1 *-j j" - * dLi Jul liiLLkj '. 'ljJUi oj g-v. bfl SjucI i ii <i; 

CjVLxJJj L1)L_xi^>J)j CjijJl)L£ : LgJ S>jj_Li3 LjjjJ (jj^J ijl - ^ ^-" ■ ■■ *' "^ 

La ^ii^j J\jJ ^ ^l Lji^t^Ja "ill <-kj-^ ^ Q^ : ' A ^quantized sLaSUI 

jj in -*.M ajU-lii Bernard d'Espagnat I jM . ..._*> jLJ^j JJcjI j_2J 

realism of cjIS.sL>J1 3 j « "*>ij" oJLla . L^ili 3 . j ; U 1 1 Qy\jj£> Lr ic 
L^jijJi-j jf a_3j>Li-aJ,L I i±j Ji" cjjl_3o (^ifl cjl.».,a>SU «accidents 
La I J_a jj-SJ t^jLJl «_^1jJI (^1 3 i ml tL <><> i^ o^^j i-^ajLuaJ 

5— a^-*.ll jLiJlj . 3_Lal ,jj| l^'.Ij «H ^j jaJul^SJI (JLc ^J J^Uj ^ 

jjSww "if ^JJI 1 d'"»lj L.aL-tj [i-u^jSLujijXji,!] 4jj_3_>JJ cjLjjLsJLj 

41 LjjiII ^j-^J 1 1*<(3 a t^Uinfjl (j njjli'l ^K ^j-* A, ..I A" 1 1 (^ujjjb>L!| tyu L J J 
LuiLi-ul jjntj (jl (j-^->- (jpS iS-u^jb^UI dj^tiilJ Ijlj^cj Ljjj^ ("-ij -w (jjs iUii*^ 

Denys u n" jjj^jVI ^jj^j J^- oi>-*-' c^rHi-^^W ^j-^ 1 -^ o^ o^y *-'l^ J *"^ 
Iji^HaLjj (j-uj jlSJIj Master Eckhart ojL>£j jJL^Laj the Aeropagytus 

SjiJI iJb 4JI ^ylc i4l\ ^^>-JJ 4-JL 1 ^jt ..." Ij^lu t*iJjA ,JS .(_gjLu^aJl ^(jiuj 
4-iLi (j| (2A-^ Lva IjJjS ^tumi <j| jJjJlSjjj A^Jjt>iJ <L>-jJlI (J^L»Jlj) 4-xAjJ!j 

4..<i KH i4_i ^j U * 1 1 ^c J-^cjj ' ^ i^jll (3j-^-> fij-'LtjJ 4JJ . cjL<JSJLj ( ?i i r>jJI 




[OlJlg^JI '*«■■■ I a 

cjjaV (j^.. i .lj ^j^yjl oL^j'ifl Ijlaj ^ apophatic ^ t.'> ^1 5 j ^ a Ni 
sly I (jj^ L<ujj • apophatic theology ^ ■'■■■ti cj^MJI jT jlij^l 



L:r jJI t 5 jij^LjJI 5j*^>JI j-*j»> U3^ (_3j_u S2j»^IjH l_»LjJlJ1 I jj IjU .(*illjSLll 

(j£. jjju ^ J *^-j " 3JI-S uiJLuis j[HjjIj5J| Is j'lKjt L_2_aj . 4-ailJc_ij 4_Lojt jlLc La 
4Jl Jjl jjiaJ t fi(<^*i j_»J.Sj^)— i UjLi-fl .jj^jljo tjLSLa {JT ^ pj ..■■«- 1 1 -Ij-^vj ,JLaJ L> .i 

(jrtj^a ^LSLa (j^ L. * -al_3 j^>.jji f«u.j'i>JI ^T ^"^1 L y^jJih\ . ^j^.^il (j-ajJI -Lul 

"i l—Lsaji (j-5«-i • •J-'-JJ (jJl ilai -lJiILj (_3j-jlJ "i? Lul (j-a a£.jJI (j^it tO (j-«j-l! .J-k: 

3JlcL^ (_3-4i_J i<jjj}L>2 4jji\lJ La^j . 1 jj-^jJI Ji'f. ^>>-T (jl^La (^3 (JJ^j '" ( L_i*qlj) 
oAJb ^jj iJj"' 1 gi L l -fci I (4-iSJu CjVLaJirv^Ll 4-i.Ajjja Ajq '<~> /J (J' q'^-N ^ sLu-uLuT 
^ U-fcJl *-aj>J1 jjfc 1 ^jjaJJl Jlj£. La (jLSLa f^JS *j-jji_>J1 J^-^-J jLaZL*.! (jj 4jL>JI 
^Jt <L^^LiJI isJot ^ <Jl)>LaL*i1 .0 !jt^ji\ ■' '*■ <J£L»_U 4 t 'Xlj-^a lZj^I ,0 "1 ->.V 

.^j^j-aj j-^lj J 1 ^ '-j (oiie ^ ■•_■ ijjjjiyi SjtUi jjjs Jjia jjjl j^ju apophatic ^ji^i^l i*KJI (+) 

L-jji^i (jic JjlJ Apopasis | -tl-.,^t l 14!. j^i jj apophatic 3j^jai 5j ^^^1 S^KJI (*+) 

^ jJu 1 jijh I j x ■ ^" "- 1 ! k i£ r Lq 1 ' * ■ ^ ^ La _} 1 ■ '~ ^ ■ 1 i*" J ->■ i^ 1 3 j < ^ ^ ^ ' * j ^ ^ kj_i j ^ -"■ ■>■ 1 4uli (jjS-> cj^^ 

Apophatic jlSLJVI o^aV ji ^ ■' ■ n o^aVJLj ,_,-»_ * L-» j-L—i ^U,l I jj* - ; ■-' ^LjiJIjj 
J - - j '" 4IJLA iji. (jLjiJ^I j -^ •_- ,ji ■ ■ ;■ ■ -. j 1 1 jjt Jaj l_ijJI ,ji lSj^ ^^a.'J jL>jI JJ13 .Theology 

olilln Jijw ^Ml r Miil jilt j I ^^t-,) 1 ! o_^k>UI ^ L^ La>Llil llu> i-kJlij Vi :^Sl Jlj— Jl 



■Jj— "'-J O^l '^-f*"^' illjJt J-J>*J (_j^«J J I fJuv VI iL^aSUH! (jjL o^'j 

4-j^j1,I Jljjdt (>_i ijJI <-j U-V cjLi>Li Jl^-jj <jf Jj^w 5_uaL>- oVL=- ^s V] 

■ ■hi ■ ,. •»- 11 jl ... a ^ jlij (jlS-jau LuuLuul 4 iri i ~j-& 4-aj_LuJ1 4^*_j_jjj I o'j^ 

£>fi 4jj_aJ l^J-II -ijj-Ll UjJlI oj^ i-3j_ui .a^LC.] Sjj^JlU «4_i^L>JI l!)VL>JI» 

. Jlij La t^B I j_4 
LSj^Lj Ij- 1 ^?^ jf I^jL*. ^^«*^ij-i 4 j i^l^ll ^O^l cfcJ'-'-N (JthH^ihH^ l)'"*.' 

I Jl^jj .4-jj>-_jJJ 4JL!b jji^. 1 1 n " «"t AZ^j^. ,jj JLs "USD i4_1jjji tiJj_>o 3 ^ i ^ j 

5 - * : ** ""'*" 4 i >->U 4jMjJI (ja Ll^jI 1 >SJj 1 0-*>nj (>">" "J^ «real 
*j_aj j*J 4Jii jj_< f-tcj-fl (jit iVL*-a lLla_JI jjj i?L>J^l I jla JI^jV ,vrealistic 

Jl y\.\ J-A $4_j_aJs1j CjUj-Jj— iJI J_4 l^j-j j 3 (j^o 4 \*t ,„\ ^z. -i «i LLjLjL*.] 
,3_ljI JjjVI j»^J iI)V_jUt« JUu 4_Llj ^|>\j^Ij (jja ^i^2 fj>~ ,jjj jj^o 4-f^Lj Jljj V 

j j •" t^j-w i jdiJtjSUI KoJlSLii 4-jjlj^m.M a_i^Lij^l Nelson (j^>n\\ 4jjLLa Lai 
.cilJi jiaj 4ja^U (^jSLj aJ l^JLa (oVUl^-Vl [jru 4^|)LtJI 

4^>.il_LiiJl LliljiJ i^ "ill ^ d "^ J " LT^ JJ-^ 4je^>J (JjjLljj VI ^J-A a. I * "i 1 1 (jl-S 

;jji ajT l^j j*LnII |j_i-<t ^La (jtjjI^lJI jLLiJ (jls Lbtxisji L-«^j . 4 j * ql jU 
1 ji_c ijjsi t'llj j\ i" r VI jjj 4_iiUjJ,l 3 aj tx ; M ^j^Jjj m -V (j^iti Jlj>-[ (j^ it u i 
La La_t A *\~ ~ a A si j ..' ji tcjj 1 jj JL>. aj La LJ LA 4_j I 2! ] j |_i ^U >^ 4 rt i » "i a ^Laj JLaJ 
(jjo VjL) i-dj t "tl 4 j nS 4 j i^>La- (JLioj iLxjft f*jj <jL^ t^jil *-jo (jIo-jLljJ 
(jLt j ■>■ i^i ^Lixiaj 1 fi fh.^O .4_ulUI (jjlc (jJjVI J j i^i rt"n i«_L<3^1l ^ j <»' ~- 
jj£ t±jJUsiII tJ^-AJ V tiili ^ln* ^Loj , jji.Vl J-«-i "i i .Lt I ojji^ i^S t jSJ iljfiUii.a 

. 4jt^l a 4-UjiLii 



:3j^a cjlj jLa j_S_a , «lJl_j£L!l [£-LK_lI ^ j "j '*^j)^ 4-_usL_iJI ^^ 1j L<a-js 

«L^ ^^^JlJIj 4 jl«M <i „.>LCJ1 JLlil oljSLi f.,IU" (»iJ)jSJI KnKi «» 
(jji JUj .tt^L^Lill «JaljJl 4 K hlq oL>o Liiaji ijjJjv 3l*^-1jj3 (jJI SJaLbVLi 

[jAaljil Jjtjj^JI j^C I rt MtS 1 1 Jjfc (J^jJlII (_>JtjJ 4 «jjtf>H I friinj (^» ">*■' (J^° 

—J I <:K ^jja <L-*K _j_4 «^ljJI (jl I J_j| (jr-uijj Vl 4-<-^JM •JLj Sj j ^-1 4jj_iia_£j 

(JT l£, cjI u l SLlI i>J-4 aIj-V" t.ul «I*j ^a UijiA l(JT c_jj ,s ^-> ja lP- 5 LaLu tjjLuiJil 

.(((^fiLali rj-^jlj ^LujL (_jl — f*j' - ■■ jjcj 
I ^ *w J CJj fllM (jLlj-iLU 4jjj if->11 4—uaLiJI (j) Ll^jI Lijjj .faii(_jSUI L£-xJLiLi_i 

jjSj '"-j ^ i great realism ^j <tl 3 u«q|jJI ^ La ^Lt jjp»J1 jtijj Ujj 

ilJUjLseJJ [^j^vjJjIaJ V I jlj^SjJI (j-i £y • ~» j" (jLiill ■ {jj ■ ■■ 1 _■ ■ j ajj L^jjLa a Lai 

u^) petty realism ^j i i^ll 3 j «q|j]1 I /-i ■ ■■j ^f jjl-sw Lt-^JU i^jLiJf 

. JUu La fj£ flit ji^hj j*^ 1 - 1 ^° ^*J '^^"J J"^' '^i-^'jJ^ d>J* ^-J^ 

jjij j • - 1 1 'j* i>ljj ji » j U" m t «i < _ ;r jij JS 4jb (Jj^ jj^i i^-iLJI j-sljJI Lflj-c Jul! 
^JJI cLlJI (Jii^-' 13 ij£- 0^"' '"''»" 'i 1 g j lj j j- 1 "' j [jl o^-*^ <l*_l^I_j (iLijiil (j-^ (jjSuo 

5_jLvV1 SjcJUjSJI tjL>^ tL^SL^"! «JLc ^ ^ISU >a (JjLiJI jjaljil J-* 

^J-Mj ( j~ I - *■ 1 1 g ~2SJ 3' I j "il, * jU"i in'l (^rlJl sLl_iVl ^J , AJU ^j-4 (_jJj iL 

(jjijJI (JjaLiJiJ <_ajL (Jj-^ (j-* Lblj Jl2J . [iLjjjSLujvSLs] IjjLlC j_lj_»3 i^iLsJLl 
L7 lc "Ni ■ '-- a ,aZLi|j£U1 1 S j'tlSLi a j^u 4_£jvj (j^a Lt j I j 1 r I JJjS. 1 a t a lIU-j-AJJ 
Cjljij j«*l1l JLus S'iI -^>^J djlLla CjI j Lg£jJU ^pJl tL-i^l ojui ^^M .^A- njUj 

.^LULj au.-^it 3,..r,III 




jl jjja *£.^JI (jlfi. '•(jL* L» jeoiajj i4_ll3 j, , i SI CjI Trll-ii^i a aI JlJt " inu 
(±jJj>J (_yJ-II J-^lj-^-Hj j^ajl 1^-1 ■>!! (jLJB i4_i"nlj^ 4 j'CjllS^a 4_Jj-u Luj VI ^juljjill 

a juk) lLU j (Jtti'i (jl (_, iiUitl (jjij < LjSLluM^ L^ i^L-La cj^*? lt^- «j*1 faJL*JI (_^ 

LiJuL«aj J I La 2 j-&Uo 4^>-^bi aJJJ LaJ (f . ((j zl ^1 -v. LaLo-i *j -*"' ■ " " 4-*-t-uJi 

[^jju-j bVI] iJbVl pLui (>4 I *■■■' Luf Uuj .^ fact <j^Ij I j j -i ■ ■■ '■ LjU 
^^ jlSLa J$ jya Sjj^.j_a 3ju jlc jjLsjj LAjt ^l.i.'i LiJLa A*** solipsists 

d j rt j 7t ■*. l_£jj «_jLajJI (j-Ci (JLajj . 1 g "njj » j h*i i in "}/ |ju>.) (jl £>_« (*£.j-ll 

^3l_Lb^L> oLJlSLayi *-A J-sLcJI ^ic bjJjJl^ LxtiU 4j^AjjJI oLujiJI (j_a 
LoJ_i£. L^J 4-uaL>J1 OljLuJIj ( <LiSL$_4 jjfc Ij-laJ I J ^jlsii <n-w XjLjjjJI . «jL9jJ1 ^JJ 
^JLijoIJ ->j ^ rt I, I | juk ,4_jjl£ Lajj <L3_iLijs Lcl JjSj 5 jfcfll bl irt ~°i ^ (Ji-JG 
LjJ j^l 5j<j m^lSJI CjIjLuJI jV ^ nlnitl jJcJJI 4£j>.j (j_a £j^j5u» (_jj£j*lj 
j I in ^jbu] (j ^ -°f . j»L1jJ! (j-a a£.jJ| (jic. i4 i (i j"ila j-J-fc 4-T il"ilj (J3^ CjH"* - * 
^^ bbl£ tiJjjt bl iJLiJ.1 Jj i i ii ^yii ■ ■ U V« 4 t^l^JI 4 k-w>/La ^ *> a ■*■" «; 
(j-a jL-ajil (^f L-t^j V ilajJiJI Ji-JJ V I Jew | ,jT (j-A JlSIjI '4-"bJI (jicl <(_3jJI 
3 ' ""» JlSjI (jl (jjj g jtn" >iil .SJjLjjj Jojj_ui aj_c (_yflj "i . ntj i3ji_aLlJt J^Li 
iJuk (jJ»-- d^J «J I Juvl (jf ^ rc^-j-tl (jli. <-9p' (jrlfi- Jljj ^ t-lljSUi (jl Sjjia 

(_^1 ^LLik jl>.^J V llUj ^l *■ cbjj .aIjIjSLII (jiJlj_aJ 5 t j * '^ e ^'— Pi o-^y 

.(_5jbJI «^ljjb (3i«JJ il5Lij» 

,.LiLlJL>. Lu=jl tr**^J sLala I J i _ ;r jjj TSCt jl lias-MJ (*) 

l^^xaS Ijjj t£^$4 i-ij-"jj lijjjjjl (^ ijumiJI CiL*IUi^itl [jja jjfcj truth -it jl Ja^-XJ JiliLij 

IjL& ^ ^ j^ ^ LJul ^ **"_j t^j-La — ^i-^j 3. <iKII i>jl^ jl — ^1*-! — tu , ^M ij^ ^ , .Jj^Ua ■ ~ ^ ■ ^ ri<^ j_aj 
jL£ lj| La! .jj i^ll ; t " truth jLa Llj.jJj.h'1,,1^1 j? 3j^*J,l 3j>tiJj jl^'tl; 1 nlii n jiijlJljJI jLS 
^jjl jc jj-iij a "^ -- 'i (jiiij truth jti L4^jjS Uoj Ij^-jjjlajyi ji LSjj^bJL) 1 ^ti'; a jujlJljJI 

jaJLc 3i..t ... qc jjL^Jl i_jLTi^JI ^ truth ^1U,^ ^ j't-^ij I J-* uJJ 3jLi^l ■-■" ■ ■-) . Ljj-jjjlajyij 

, [jLij.^pil] ( Tlo jj^ , T ■ • V lLJ J^jJI u^y ^>->J 'j^ 3 ?" gjj>^-"f *>J^ Jj^ ^ASjjil 

^ln". ■„? M_a lt p1j JI>j.Ij tpl i VI l^j^cI V yjit ^j.iaj , [solipsists 4jj^»-j liVfi] a^LiSn (**) 

>.m->. l^"h Lit jjjcjj t-^*^ l?^ ud^ tj-^' iajjtLI VI 'SJjjji Vj .Uy< LJi Lfj^-^j VI ,o£L>Jl jl '-^| 

L^jJJ ojLj ii^jisl ojufcj ijoJUjI ^ 3jjj.jil LalI^j i _ r & L^JtSj SjjUJl otjJI i^ll 1 n*i j;jj-l 'jLj-v 

je."1| fl^JiJI jja I ■ '" -j j) Jj idjjjjm "LjJLiJ,! t~~" a ^jjjjJ !4_k>-jJj-o_j-LjijVt CjH-jAt "II ^j"*.' 

. LjL4J-^lilJ Lb^ljJ A44_£LO_>l IjJj^J 4 nULU.1 jtj* irl^Jij 



h|!&|qSJI * " ■■■la 

sLj-iiV! «_a l Jja\ «.."u («IjtJ1 AJajLj9 .jl i"i r VLi _^jJUa. ^jLiJI »_J9|jJI (JL*-js 
(J^jij lj Ia]1 ijjjjlj 4_j-j*jjjijJ| f IjjjAlt lj_t La (^yJS lijJLiJI L^jlj^a-tj ^LuLixJI 
ejjj_ac_3 i Lj-j>.^Jj_j_iJ I (_yi^- ri ■ ■■ ■**' C(t-^uJI (J 1 'J '^^Hi-All fjjj-i-ll cH 31 . 1 

(jj^b l Li>i 4^5-3 tiJjjSLuL ^jJa^jJ ^_yA (*-£•_>! 1 (jjJ-C i LL* L^jLSja (_>"fJ 1 ju& <* mi ^L-La 

(f*i»J1 J£ jjb ^jtrn"!! ijuJ <uila T^^*- ^LLa '~' '"J '<JL*- mjT (jr^ >^j^L«li!1 
^I^JI (jll ^, i " 'jj Labw i Xj MILLS' j j'Ltj iULj^i ^1 c I^Vl Ijlc. L» ^ 

w " - ■ ^ j_>-ii^-JJ l?) 3jLjl jj6 2 I ^ r Wi tlj jjjijj . j_J JUL)! 



(^ict LoJU£. .5 i t'M^II j^k. JajL£ (_Pslj-lcl La X*. jjl] eLj-ij »Jj.l I j_fc ,4_iju3iyi 

. 1 ^ "" '-" La I i i "' o savxiajLi (jj^j LitSla La I ■ ■ •" jjl . Lg-La jj^a 2 
JjVl jf ^ J, I i nl lj £_3^jJI jjro (Jj-Ia-U l3>^' t>*^ 'l£>»-f ^ J ->- Li (j-o 

,3^*>' 1L AjSLse-^a 1 j |> - j -^ 1 ^ r~j o ^ " u' ui^*- (jr^ iWorldless .~tj ^ ^--j ^jj_>.j 
,jLa i^jU'nyl! LLajj .3 ^t^l^JI 3 K i^i g,i 5i=LviU ZllojJi]] t <jt-,.i I ju4_j . LaLcj 

^^>- i>LiiJI 1 j 1 1 ■■_> 43jLto ajjIjSJI j^*° ^ cjIjLjJI a ^« o jj} Jb^l l^*^ ^ 
3jiiL 5^jjl>-jI j reliable Sj^aiLtja L^ju ' « <^j" jl (j^-w Sjujlc oIjLlc j^>-jj aji 
.ijAal^Jl ^ juq (yu o*jt rationality ^*^ iJ^i*XI ^jl-s ijLuaii-b 

Lr lidl ^ijilj .4_iiixJI c^jLJ-'j ifljji^ 'Iju jj'j ji . JiJI uJl jj^; L= >» rational ^Inmil (*) 

j jtj ^ ■'■! Lit .1.1 ...U Ijl^J jLuj'Vl ^ 4jL*ojJI jjtjj JjjJI jjUaiuu J1L1II ^ rationalism 

. [jLl^UI] 'iljiuj M^Lt f.,j2A\ ojZj .iiiUil s>iJI ^ rationality 



l*JIOc 

uLtfllj ^1 i^jjjj-^iJ ^Ui <i JS (^£, J-J * -Jj .ri(j"ik-^^La i^£-4j (j^J-Jt ^j^j^ -r'ltl 
(CjLlLuva 3jl£, a| /.~«l i I— > * l ' aJl& Jl>.| jjl pc-ual oJl t j r A jaLi^ i 4_i_ioL». ojLujCU 

LilLli (\SJ ,<J I jl <-iLU« t 1 ^^c LJaji >^^: a 4-»<jL «<_>» ijjj-M d ^ ' *-> * 1^ .>»«< 

jjl (J^j4j V «_jlaJL>j «c<_j»j « 1» 4 nVi nil jlj^l O^wftj 3 1 Jl$j . 4j9jL*i « ]» j\ i"r I 

«fl) (JjSLj \j ■ ^ * t 1 j^fc I job .4^jLu3 ((CjjLS^J 1-4^)) «(» 3_j_iA^ LJ ij£. cjj,| J|J_C 



« J tail )) 

( 5j «^^L (3i*JJ La ^ f^JJil J-^J L7-^! L 1 ^' l^- 1 ^ 'J^' (jr^ * *^ "*-tSU lijjljljl 

.*iJljSJ1 Kjjlij-^ (jfja 5 j - gljJI j ■-.;*- JL^jV 3_Sj_jI3 («APR j ^_j Id L*-a 

.rijbv ^jiun tjjj'Cj i n JjiI^ji Tj-^i\ o^ id_Laj^n,i ^L&mL 

(JJjc-jj)) ^ 2l_5 /_i> ia_jj J J-^J-1 L_j3_aJ_5 [jpJl 4->j -ylll (^ uj i_J 1» 4jj_j>o 

SuSjjj jjjoLSj , (_yK tJiJ SJL>* (^ v — 1 3 gAt P'j P Qj-tj '"> (jJJ Q (^J lll-K 

* " J, 

^^ P' <-ilJ I 4 j^m> (^LSj JM,Lj .< J^j JlIc n aLsoVl Jjla ^^ P cJiUI 

■ -«[ jU«tl 1( jjT 5 i j i<^^ jf tjjjul j rtll ^jLil .1 ^_>-t ^JJ»J Jtj£. rt oL>JVI (J^i= 




SjLdj ,jf ,3^-aJ libs .(J^LloJI 2Uj/, ^J Juu P' Ji-JU /«J_J 
[jjb sjlA . P p j - ■■ --' ■ cLi-u-jJill 4_lS>Ji1j d i.iSl « ji ^^Sj (jl i. iTtj it j t (j^-LsjJl 
it Jua "i t a « h) 4jt>iii1l (JjSj A i^Ult ' 1 *". j I ^g , P ■ „\ r~a ,aj via ,\C 4j^ 4-L<i i /Vi a 



^ i^iir )i 1 JlA Iji -"Ij 1 st_aj^l 3 i_£'-^ P ftj '" ~-^ i3^^i 03^ O^ ^^JLh* - * pi ' "?"^ 
Juc villi Jlaj j "I *"'■-■ (_pJl 4 aj iitl )>L*J3 .jjjl . ..~ /'_a ^ (jrUjijJI jj^j «' <;L>vjVI 

^1 ZL.U! lib 4j ^_jjul<i JI^j V 4_jLa « I* Jjju^> fbtL-tii LLjjJ ,jIS U Lf ./ ^J 

l_^l tiJLlA (jjijJj irt )» (J-J-^a LaLv* 5j ^jJL^a (((_!« 4 _i t\ rttl .t ^j^j JLtC ol.^lrijl.1 

.(^jji-f 4jjj|j5 

(j^-l SjJaLLa ajj—us Lr J5 I jj j " L_».l — iJajt j^jI luJI l_kflji,l 7-1 uaj} [J-SLij 

aL3 I ijj ifl (_)5 tt—j^jj O"^' jLuu^jiJI 1 a A i ( jLa j vj_flj V (j^_aj>LL<i tj* trt ■>- <"i 

l^j-c.1 Ul>' .f ^ t jj^-LojJI jaj P ^j --■ -*-tl ljJ j^c La I *■ j •"■ t-a^v-tJi/t-ajju 
ijjLLiJsjLLLo ^jjLuJI (^/LjLfc (j! Ljjj,«Z ** ~ J ^ j * ujj^. I Ll (_3-lJ" i«X 41 jSj-q 

I a $ t a (J*!" .7;L->e_>Jlj «l>-L»J.I ^Lt^slj [jri-iSL^jj.TI (jla t «jjljSJI ISLulSLJl, LS^j 

(jlj 1 LflJ^JL'i .iil/4jV^Lj rnl ^^3 fj rt U 1 a (J-Li- ^J-^J j* ^-^ '"'.' ~Q U' * J ^"' '"J 
i_jlj njjjj—c Lj .^^-S^l 1 rtj *v ^-3j— cl L)» . 1 j ^ .^./d A ,^1 ^Ja !_Jl5j (jU it I 




I»JIC>£ 

U-f^ <Ji^ e^' 3JU»JI i-Jj-A 3-ijjJaj O. Steinmann £)LiJ 



1 * '" * * » ^» i 



j^i ' j '^*'^j 4_LiLui^j (jiajVl ^ I** iZi, > a f. . I ju>.Ij n' j n (j-La>U>oVI M_£ 

■ -^j S (jr^ 1 (( J V '" '"'' J ' " "^ (j-J° ^"JJ jr'-^I f - 3 •(aJJl^SJI <L3jjJa_( t_jS|^Sj| 

' * * jj ■* trap * ■ t j '-» ^ (ji P' pj ■ -■ -^il ^1^. (j-^jfj i[j fli^i] [jj>j jlj£. (jisja! 

| j_4 -J -- ^ " ' If ( j JI LLl I jV4 1 >j . t qjH j Jli£. II J jio ■ If <L_a] 4 i ^ j « jyo Lj_9 

P p _■ ■ - ^- j-*J '• 9 1 Jti- 4_lLi_*-1 (*J-iiJ O ' (Ji>^^ ' Lr*"J O ' in Jl»- 1 JJ-5j • 1 _h u Lj-flJ I 

™ ■? 
JuJ-lc jjk .t' (_^jJ t jjjij JUiin tfL^j VI L ^ 4-dJ 4j^J-o 4-uii>- (jn^iiij^ iLjjjJa 

n-il3!l ^ I.- ^j^|j_) t,_^3jVl (jrlc- «L_*_j_j-i]| 4_iLl 05^ < — Sj-J-" I— a ^ 'J Jij i^-*d 

JJJLji lijI^ltLiil ^M ^ tV. I I ^JjLjeJ 5jjij (jjlfi J^-Ls3_sJI ^jjO *U*-fl1j J-^l UJ^d 

d_)l_l!uj (jj/ [|jU>i '_J •*-! "' " (J^»-3 •— "i^S ^J-*LJ r *-JUtil_3«JI (jl ^-A I I I I n 1 I j i^f^j^u 

■'"■ «i* ■■»- " ' -I JlJ 4j>jjj i"il "j I* ■" (jl_! f I f ^>l p j r^ 1 ■ V 1^ "1 i~i 1 1 1 4_lj -y " 1 

l_)lj_>J) l3j_La.ll 5-JjJ 1 rl (11 J_J[^__Jl l__JL__J Lo 4JI_>JI 0JL_S j^yjS J-^-W (J-~ 

|jUJ_>_ _— Aj t 4__j___a <jojJ__a 4jjJ l_i_>_? (__L>.jJ1 __y___— ___J I I JL_ _) V i^LS '.3-- 

ji 

^jL-aVLj t [j_a__j] (j-GJ - - - 1 LllLJiJ-__>J1 ,j-a 7-jj l-JJ pjJjl (^jhJI 4-L-J_J1 _y£, 
4_1_ _;j_7CJ i^J-II n £_»_VI lj_j_>_ _— Aj c 4jlj_____ji 4___v ,j f £, _Jl_ojJ__a ^J 

[j_L_L_j__JI (jl ___S 4_j_jJI _)Ji_)_J i_Jj_Vj_J*- j a\ I j_k .(jlajil (_— ic ( j-tiL_j__JI 

4jj-«-(— > _j___jjl J— «J . I -i ^ * * (JS 4_t_i_J 4-iJ I j . n f _jji A_.jJI (j— — i Sj-^J O^-W^^- - a 
^£_aj SJjL^JI <_L__i1 (>j_t Jjj4 I * j 'j' J____i 4^_*-i__>. (jL (JjjJaJI L-1I1 j" r nl __a 

.SLpJI 4_j_j>- ___ <>3_b _)SJ iJ-jl^^jJ) (_)-» Ij_j- 5JLc *^>-j^ _,l<r- -13-Lj jjl 

^^ ■■■II fsJLiJI jjij Hades ^^jLa ^u^-iLj Lu_i .iils^jJl (^it jL£j .jl i< rXj j^^La Jjt ^ (*) 






mjj I n^Ll I *^n !■■ la 



j-Sj (»J-^ (_3-3 (^ i i i ill I (j^. Cj^ScJJJ 4 miJiJlJ itl^j—SJI jntl Jf Lui_JJ LftJj 

(jLi tudJj ljJIjjlj . ..V lllS^JI oL^ ^j 'J- Bell Jjj ^3^ J^i_c. ,^c 6^*i 

5-oj^Ul 4jill-fcJLj aJLiilb ^jLaJl (^J 1 4-uU S^^a (_jla^ "i n t i_3j_u; Lij I {jA alCjS\ 

4jjLs 03^ 0^ u ' .' 'J '^J->L«J) ^W}-^" Lt^ J-*"^ *-lt-" <-£' J-^" 'u4^ • ^ J " ^* ^ 
oLuLiaj'l ^jVg . 4_uL>J1 ^-jljJLaljLJI t£lj^> (J-C- l5^ '-llj^-Vl jjj-k> O^ 1 '-a-i-£=jiJ 
CjL>m-i-u->J 4_L*.l_iiiil sLiAjJl CjljJLaljLiJI (JU3 t 4_lji j.iiiC MuJ j^Jaj 4_lJj1^SL!I 

. Lswj ^^jyjL» >j-c Mills, <■■, "' (_^I ■_« JL^JI [JjSj 1 11 1 1 a i^s j 1 (i^LSjl 

hi'" « 3 « (^LdiL>oL LALLi-t-oj Lai «j i_j U Sjj^j jj! i"i c 1 ^^ J-u Jlj>.I 

* = ^' J.LJ-IJ (j\ <j-SUll (j-^aj i3JL_>JI oJlA ^ iLua (jj j j '{■ t>aJJ1 -Ji ■ ■. 

j-i-^l jj^i 1jl_uu I i fj' a (_J£ u^^- 1 1 ^i i'<f ^r* 1 j • " 7- 1 1 l?^ pLujLi_flJl (_^j^tj^ 
lJl! 4_j^jjs ^LjJa SU^i j\ ^^ A(B) (jS^J . (LuLu? 4 mat o-^J^I j-ic^ i LaLw 
jru J I .i-i^'iV! a_jJLL^ a_j_iij^ Jjj jjij .« (»') ^L^VI ^ P(P') ^j ,, I? J1 
aL>ijl (jyic U»i>- jl<u-«3 A <jU 1 ,.lj \ P jj-uLiJs "i^txi-i (jf iS^S^ '"'j"*- t(j"iUj .'J! 

4j_l^ij-3 *-i^J 1 j>^ -Liilj j ^^ (.(j-ihi Vj tP'j P ^ JSU 4j_i>Jl tljIjJLaljLJIj D 

sj-ll jl 71-j-Lisjj ^ » 1 1 j Llaj . B jLgj>Jl (UsLlujj P [_>-"Li3 4-i>j" i> jj 1 1" 4ijLw 

(j i t <i j i« ^^yic , U"n"l a A <llaj_ijj| 1 j j U «~ ^il\ A^r Ci'iW (jt 4^>-lj-Li3 ^^^JLJj 

(jl i_; mi-»JI [jLs ^J (^yj-?. (^j-i'VI LAJblj^.[ (J-aL^Jij (ji 1 1 d X qj ug '^j . ' '^ u' 

^jji jjjlj-^ J-«Lj 4. j « _alj ->1 ... -^T [j^j iiij| j> _liJ (JLj_)i£j 1. I j<j . ..^ N ^^-I^ljIj-J-^ 
lJiL jj>.VI jjlJa h>L>ij1 jjJ LftJkJ^.1 \— dJ 1 jl '(Ji^ till (<i1j (jl Julj j a" ma rjjL-ia 

i^jru^L-j Till >L_? jjLo jjijJ inequalities cjLLjLjJjII L> iaju ^i^ ^ ^*- r*L- c - 
CjUjI 1 "1,1 i>j it* (jT jjja 4_*_l1i!I <j,Xa Jl n ^- ^yS-> .«' _^ « ^yuiiL>oVI 5 "i <i ■ ^ "i 




aLa! (jJj-LaJI '7iVi'l JlJS (Jjj ^Lmi-lIi jjSa I J-(}-JJ .^^ji-u^ASJI JLhjj>-VI i— >l in ->. 

jL£ .<_/;>■ .It 4-Sjj-sj A. Aspect ■•■<; -■' ,jVT i^JljT ^ ^ ^AV ^Lc ^ 

J -iLju ^JjJJ I iJLa L_Lij Lj_Sj ( ' 3 ■ " * ' Sj jj I t jji [j""' * ■*■" (j^jjjj-S ^ i ^ j 1 ci -^J I 
roJ La—Li 4^fc_ila!j 4 -r-j"i1| CjjIS^ .^rijjja-ill ,_II 3 ■ ...ill 1 c it U^" , ,,VI CjL-uLjS 
jjji-iiJl *-"l1jJI (JjLS-o ^^ 4-ajL^iaJlj d .^t t-^tl *Jjjlj£L]1 IfLulio-S <-_*JL>- {_y* 

.J1„™V>UJjLSJI 

J I — i-a — o-j^U e| jjjl ill ij c. ^jx. ■ ">! 1 K . .^t Jj Vi jj| I i J r L-t^-J 

(j! La (_^l>£ j»LtiJ j ^11 .-^ A-t ijjt, jja ebf cr i^ J^Ja .nonseparability 
djjLSjo (jja !;_, r jj I jukj . .\ 1 1 1 j-i-T jaLtiJ (j^X.tsriJ*. (jiit_iJ Ajbi i>i" a (j_jSj 

JLi-Jj La 1 *rf CLi Lu-i 1 1, ! (j\j I -i J ■■ LfljLiaj ■ . I U" i Jj l . .." VI ^j) id a t n"il I jtjjljjjl 
L _ >JJ Lx^ l j^ J_l3 Laj .^Ij all lLuLj i-'JL*. (^J Ij-o jLlj-cVI jj-3 t jLjj8jlVrl.1 
^LiJl jJj-2^}\ jiLijjl >Lt!s t«J Lo I jl LxaSLpiJ LjjLjJLi-l UjSLj V P fOj in>JI 
j-4 I jyft .jrtJJljJLe «'j « ^LiLsoVl j^ij LjJLLc (J^VI (ji^. ijfij in>JI (^jLj-oj 

i^^i- VI (jji L>iL<u o tj tt LiJiLll^ ^"ilnj u (Jl 5 . ,,.:!! 1 i( ^(_iiL>o , ifl jLljSJ fj] 
jf ^jU" m* V L^it ^\ -.holistic 4_y>LS IjjJ^i ^l^SUI Li^K^o (jT j^lw 

oJJb Jl>-I jl£^ (jj (jrJ^ tdUyiail,! <Lj(^vj c v ) £ ^j.. ilj i Ji5 (jjSJt (j-C VI iiJjejJ 

• l_fjj>- VI oljl Hf VI jj^l Jj- t -O f«JI-»JI t \yo J ' --« -^ ' -i «ivjv iuljJ 4jjlSjaLi (jj^iSj 
jV * Lii-uLg I jlSj ijj^j » j^Lj 4JL^ ii_i|jj^ ^1j- — *t 1 I Jla . il -> ,^.T jL^ | jj 
4jJjU SjjL^JLI 5jj j .r — ■ T I (_yA dJ-Aj i5.ijJl--v1I -- I -■■ -^ Vl 4j-oIjJ ^^ic ^ '; « *A*1\ 

.[reductionism "u/lji>VI] 



,.^■.81*'* ., 



Jj3_j j4_i^I^ 4_s.jJu j«JL«J1 jjjl 5Jjl>jji 5 g j bs : a j_^| aljLscj-Lui ' aiaaj (j l <uI£j«Lj 
aJ-C (jLk I *i j I .d_ajMJi ijjj^jtU! lU'il j ~,tt £j^j JuJLiII 3 a j t^ ' H I j* J^ &j 
^ - .jl;;! (j-SLoj 4_i^L>JI CjVL=»JI ,_>is-*J ^_s <j! ^^ J I uaa^ii 5_iLL2J1 
. I a ^"LuLj-a jjVjij ^ 2, j U j |^j -jjLa^Lc \j fllv> jf Ij-iiL-a I^jLj (jVjLljj V 
jIjl£.VI aUjj't Ij-p* jLj£.^1 f^s jj-Jj j'b Lul_i cj^LkJI <jj_a jujl>J jjSUjj 

^■l,<To V (jrUiLLiill Jt>J ^ iaS-Mj 4_«^lj ^1 jLa t J La* [_£> lj^-J .j ji^itcTJIj 
AjjjuiJ (<w4J l^JlII IJ (jjo 0^ i4-ijLi-is!L» i"il . »LrtH« .jj^'i/l aLtsJJI -^3^3 ' , .' 

2JIjl)1 (jf i at !fj a a a * j S -■■ L-ilsLj J.iL*j J) ir-i n'i>U 4_jLiLl!l ^J-^ 

JSJ 51?l"i i,tl,l 4_L^-^II JljjJI Jj^jLk. La^-S-C t'.injl i-ll *j ...->- SJljJ S_LS-jJU 
1 <L_2_1 I Wit, I LJ I— «_j_ui^>J ! i) L_3- (JT ife ,_«» a— i-a^>J I <*_>. j (jic- * J-* J • p J ' -' » 

i— J-^.jJ.1 d-JljJI jj^-J (jl '.'T - .' £jr-^' '^ "' * " " ■ I *' J " j a31 jl '"■! "'JJ "^ tV| 

(jr k: eLuj i^3 <L > tj-ii L2_Jo 4-jAjUj V jl 4_i1jUj 1 j j^ 5 .' ' " '^ ^XaLiJI 

^_iI_ljo j ft r T £ji_i <4_LjjLja 4Jj-La Jj_>o Jl 1^ aj^U SjAjLUI aJL-c jjlJa j I jlA 
n-o J^a I * ."J I Ale 4-u^lb jlj 4 njii II 4_iJL> *1^-jjj J j <i" ^-^3 iaIoIjSJI tU^Jaj 

, d Uj - .,^1 4^ii inn O L IjJ j I AjO ; Ij_' La 
i ^-j-i-i4_aj tCjLjj^JiSJ>U l^JjLj IJ_j_jo jf t Jl m n\MJ 5_jLLU1 ^»JLt ^j iJj-*£ 

JaJj . ^ ; , . . „ 1 l^a ;i_i_L a fljl j] 1 1 ,1,-^.!l ^ya 4.C J ) r <^ a Sj i^'ii d i^l ,--. ^_S .■ 11 

(jjl LijL^jl f*JL-C3 3.1LJU jl^j "'-I (^ j M inltj lLa ftLi>jJ 4J3SII CjljjJI 
, Lb^j-LOJ*. ' . ' • <^ J (jjJI ,J[>^Vl oIj-JJLUI (j^O JjJLjJl ^yJJ 4_aLi^VL iCjjri V 

J.ft.iJ ijajV aj^j-i^a J 1 1 ^> A i*\J 1 tljLj^jjAII 3_AjLa (»JLdC j j " i_t '(J[>^>-) d_ij>.L) ^jjo 
jl ^jl>3 t JLuafl')>U 4ijL3 4j,jjU1I j^ij jl jjl^aiu tJJ.UI ^Ijjjl La| .j^jiJI 
Jj^j-LJI Ij< 1 1 ;r JlJ3 IjjLS IJJ tWj^LLa L^Lfl_il| .4jL HI (^^Ul jj£. I Jl j.«j Ij'i'noj 

.(0jfcj5*-j f* 1 - 1 ^ Lt^ 1 tJW J Li ^j^ '4^3 OJL^H^ uJJJI 
L^jV t^^jJtl djjt^il lj-^>- 5Jj fi « a Jj_j CjLiIoIjJLsI (jl JJ-j-J i^-jj>-I ;j jltl 

*L_as uaJl CjI— jj] ^SLajj • ^ ." I J ■'■■ - ^ ^ ^*Cj m^LSLlI CjIjL^VI 1 h i.^jJ afci tna>3 

j^^JI ^-Lijs-V 5_a.t Jfcj f i.T.I I j t4iM JSL_^_jJL CjLi^IjJI^VI iii^l 4 j<j ,„>l£JI 
jjt>JI jjJ] {j ■» " llj L$-iV 5Jj_S_«_a JtJ-p ur^J i^ul^SUI ^l-JJ-J-S jja ULlj ~ ■ " 1 1 




jjjljkJI jjV iUL' 1 ) dlJjL3 1c7 jj^ ->~ill jl j" A.^L) L^-Ja^-ji (jSUt Ijjj '^j" ■*:- 1 1 

jjjJ} l.-^- ^ -j-a *Ljj j nil £j\_lO| <jJs I J-Sj tiJU-ffe (jl dlj-SJI ^^yiaai «.s_,l^ L*JJ 

. Tjjjajj 4jjJai]| ?"j-k> SjLcJ i_c-»-j 4jIb iAjjLSXI 

SjJj ^l Lftj>-jj (jf ^jJii a _■ ... j^.tl l!hIj_>-^LI j^jJ;! j^j-JI j_cLuij uJs 

LlLIji J-JUJ . ^ ^AA iLiJl ^ 3 j iiU'rll 1 j". "\^ jjU,.. t^ j jj, (_iJJ_a . U^ Nj 
j»_j^-il 1 fi iln 1 j"< f-1 j ■,-. SjLcL (_pjL* Q« <i if j tjl «> lj "» ■■ L^'Ji -0 (*^ (j^- *-^ 
>-j-c. jl <L_jJLLa 4-SjjJsj LijLxjjijj Jj u lc Vjl jJLlJI eL>-J . Jj-fl-oll jjLii'rll 
A^-JjJ QjfijLl Luj (jL)J*^ JJlA ^Ij—3 (jl 7t-tlajl , t ii A . Lo JL>. ^J 2j i^Lj_j3 

- f£j|j£J| fJL. <_^ 2-J>oLuiJI 3_ii >iyi tlJJJL^ 4 n , n't II ^jjljOJl (jL cj ; U'.^I 
(jj£LL«J ^ A^J J i(Jj-iill IlJL* £yi 1 "Jj-J" lj-4-CJ i_JLiSLtl (jf (jric- Jt-jSLjJl (jjj £yi 
'"n i ^ « a i Qii ."."XL 1Jlj>. [jd jj_«_l"i a 4 i ii ii I Cj^jJI (jii Li£ Lij( 4_ij_S_>Jia . lilfls 

■Jj^ ...1*4 jjjl tiu (jLiiii (jr J^ iJliVjl in"i1t j-jjj c^JI 3JjJl>J| 3^jb.MI 

. LI i?^ nil aj-i Ji-4 4j_»aLj Lj_iSJG j^ja La^» (jL^ LlJLj mjj (jLs tiiUj s_aj 
. truth ^ju^l ^ ^ -■ " jLT i<LdjLuJI LdLI glia ^j^ <i-»- iXtj '"'^^ ■-■ | i_jL i,mj?j 

^Ljaj^ui IJljj «Si_j\liII jL^I (J^>-'^ (J-iLi-is 4JI_i 4-O-Ltaa ■ ■ . ' j ^jJI L>s)) :(Jl_ujj 
(^j — <_Lt«J i-i-3 (JjSj L*jj (itxajj^c (jl i^>. Jf Ais :4_j-i1j 4_Lajlj ^jj) SjLiVLi 

— {jnuaj}) jjL^ L*JLu 4£-ualjJ0 [jiaaj (^ (((jJl-Lia)) <L«JS aljLSe-Lml ^^ — La Jl>- 
, LilLijO t j "I '*»-" ■ "I f*^J- (jr^- l-l£jJl!1 (j^d ^ i"ij Llcsjjj>> — jjk* . ..^1 jj^ l aJ J^a 
jjij^j LI i>i rtl >>j j ii ia 4-^,1 _i i^» ^1 LI ('ijg~M t^l^iLlI (_LJ 2JjLw_« (^j 

ojua^l *-jd" a J-&3 *^3jL-= LI i X a '*- ■ -.jl Ljjl fi-c-j (^L l^i^u : a l^jlf. ^Jjj-»jJ| 

«jl=JL '"..-jlj) sLfljJL 3j>J_L>- LjJLj Ijl i>.^tl ,j jji i >■ .^j ^3 JJI i4_uiAJ LuU-ijijJi 
jj^.j j^tj JjIjJI f LsjbVI ' . ' ; ' ■',' itlajJl ^J-J-u (j^J f.U^-H Jji= LT^ 1 ^^ S ^ "* 
4^jL-aJI j^^'l 1^.^.11 1.1^1.1 >. "it IjLj-fl LLl5-jm2I i^-ajLc (jrL 2L2HI <iK .'•..^U jjjv 




pjuljill 

ia^L^aJl .".tjl • «tl jjl ^ IjJki t J,l"it a 4-jf Ijut _LSj .jaliljSLtl ISLkJlSLtJJ ^ 

>Luajj ^l JjL^>JI cjjIj j^p. (Adrian Kent <sJ& o\u*h Fay Dowker 

. <i_i\j i m^LSJI JL iljl nil <Jli I \_L4jaj W /i A 1 L I ^ A , ,." II vjjLj LoLqj La-j^taJ (j| ' i j' 

. jJsli. ' ^ j^ ^yc. jjSju,! j Ln.t I '.'""■" Tj 

^j_ii. liiLo j^SU . 1 . j U S^^L-a *-jIjjJI ^LajLi-o jjSj] iL l>^ o^y l?-^' L-° 

^| 4 ^ ,,mH 5_j-lLa_Lil jla'Vl 4jjJuu jl yLl^JI LT Jb ^j-iSJt 4 i Sill q\ StdJ j 
I ij^LJt^a (JjSLj (jl ^, * ■ * ' (3a_i-aJI j| • [4jj ) S ujjj. HA I ] 4j_j-^>J,I 4 <th t3f I i n r.-n 
LaJtJii 4 (ill J t^le. N ■^*" .j»l *'1L) 4_5ik^JLI (_jl3j_tjjlj (J-u-lUI JlSLif J£ J_l^= 

ul i^ni d nlill.l J " i-^-wtl (jLs jo_i j-aj . LgJui 5 ijl .^* a ^j^I 4 ji^"i ^1 lSJLLa 

.iLJa j^VL*. ^ "i/J rft^LII ii>alc. ''■-■■ j a ^JJI (-."q^JI ^ 4_in j <ill 3_ojh; ^11 
L j JJ L5 4-il.nc. jjji 4j>oIj d uNtirt 5j3^tiLii Sjjjcjo <Ui=Li ^1 (JJ- 1 -*^ -t>J ^ y^-j 

jSUj ^jJI (jj^t (ij^jiiU eigenstate ipl JJI SJUJLi (j-*^e L* j,,^j V '*--j*; 



lL)VL>»JI (_yl^ '.■** inn L^Jl tii i^ljJLa <jjr j" '/■> ^jJUj Vajjj . ^j^JS £-fl^> "j'j-^l 



4jLi jl 3 ' '^* ^.' ^''Tjj iJJjJI (_J-xLSJ f U«l . LiJl i nlO ^ J j ll I r i ll^ I 1 I -•^.j- 1 

.(ijjLtiS)) 4_jJ£ AJjLaJi tj^C- t^t ^j-i-ia 1 Ua I it iiljj_i-flJi (J-4xJ i_ sLS 3^ ■,_, ^j "■«- 

f - 

VI ffl^Ul icLj_J_j-iH ol j^-i-fl (j^ rji-J^ u^ ^! ^^*^ *$ 4_*I£JI oJla <jT ch^'j 

L*£ ijjjl^jJlj . » bj-Ldil I j j i inll til^LLI 4Sj^LII [j-uJJj aIc LaJuT. U>iP 

— (JiS^J ~~ ("J^* 1 Til 1 T- ^l ^ J-^JJ ijjLuuVI £U}_J^ (_y-il 4 1 i ii i J U JL>Jl (jr rk 
Ijjj^ OJl>. U>lii-^ r4_diLLa ^J 4-5j^ mi <J^scjj {j\ 4j^.> ,j*o (jSLcJ La f-^joj-o 
.(jti'rt.) (^J 1^> J *r ^ ^-Lj^c_j ^jjoj^s ^^ tjt-l ( II ,»Jl3j g- rj ' U I J-4 iL:r xisU.I ^^ 

^^ ^jjJiliJ d^L^L-uVl r^jLiJ.1 (^1 I *h mi ( nj iJt>j V jg's :4_Lkj_iiI ^la 4J] 

»_Ll ^ it Lai. 4a-a._^i.I JJ-" ""' ij] .(6jJIjSL|I ^Lj^lS ^ ^ j"'J"^J J^-^' "— ''^ 5«lq (jiLjjjjS Jjnin" (+) 

l^I t kiJl jjT LJLjjii l_jJL? ... 4_Jj^l ■*ii»- _; ...-^11 JjIaj.i .>> SjjiJ ^J-L^a ^3^4^"^' ^'j^ J J^J '!>"" 

^y£l-^llj^ (jr 3 J *C . . . « J 4_I_lI/ jj^ ■;!" ^Jj ^-iJ^jJi'i 4ilAl (^jAc Ij-^-l i>i->- i4_uLjJl cLjILlII vj^jj | JjJ 

jLjI VjjjI Lgj'L ^i:l4ij_jS jiLjl f-j-^'j^JL ' '"^j I^j-'i . ii a J-ru.! j_^S^lI1 jjj-jJ,I j j K H aJLJI 4-jjjjlJI 







p-i-.lj< II X A.-lo 

■ I--* s *4 ( _ r ^a L^jJJ J-^5^ lP-^ 3"^-"^J ^ flj^- i*^-^ (jr^' ^-jLjlfl Lai ,^jjj>.\ jtjftLLiJ 

jjj^. rLflftJ C M j" 1 J13 4JjfcjjJJ CxJl^ lj[ La a^j Jjfcj .aLiCLftVI^ 4_i^Jk^l lLsLw 
CjLjLjJ /ji\ (J-uaaj jl i^Jlo *-L p-&±A Q2\ (jA*- J-*\W * '^; ' d CjjaljLa (_»JjJc*J Jl 
J-ALuL (j£L«u ^Jj - 4_a_uiill oLplfljll 7J-#Jj« (j^ JpL>J ' J1 - a J-^' 4_i_4*Li-ul (JtJ-aI^j 
JuJjJI .4_M-uLli,L)j .^jji^-uaJLi^ Lji.i ii*t ^jLoJI ^t Jj-uflj^l ^ JLiij <jl VJ ^Jjs*.\ 

ujIajtVI (j t 1 i nj 3Lj_>Jl Jl^jlo j.i "mil J>iG J^Li. jj^ I j.i A'XI 4i«Jj lt jrti>.^U 
_jl (jjo-^eJ jjl ^jja J-J^l i(jLij_jjL Ci-iij (jl *>*Lj TtJ^ J'tD'J-^' f?-*3 '° 01 * ~ J W" Lh* 
4ji»-1j-4 4jjiij ^Ifi. JjjLjJI ,J». jLdJ . ibL^jV La ^Jl j^J CjLLlS 7"j-lu (^ (jlcjieJ 

j_l<3 ijjji,! l!) L>. Latj_>.^ I jjt ?i_i>ij.) Lii . Ltj 1 " ;fc_i jjl (j^iV 1*1 1^2 CA^y ^ J '- £ - 

rGJjIjSJl *Lj-j-9 (JU ■ " ■■■«"'! (J-L<a_aJLl 4j«laJ (JILa < JJJ l J ■ '^ ■ rll i-pJ' ^ *) **• ' "" 

[ _ ;t jJI ^j ^- "i l ■ ^ ^ 1 1 jlji vL ^ I « " _* d " ± • '— ' (jl ^_jj (_g JJI Jl-u>-jJ1 (j^Lt-Til^ 

t..i ml jLdJ Jjtjd (jL£ jLtii.'^l I JL4 .^JjljJiiJ ^a-UTl al JuJr~( i ,iVl ^ Ji-JU 

(jl ^J| 4^>-L>- ^^3 jjJiLj jn'Ld *.^ 1 njj 4J^ 1 nj (jSL«j4 oj^j-u (jSJ ' ^"' J "J ,i; ' ^ 
XjLiJ (_>^a^ijt- " 1 ril ^jJJ T^Llrtj dj| . <) Uj.lhJ i^JljLiCj CjLaJij d I a Aj L^ ' '* • ^-j 

' ~ J "^ iJ-^-V (- 'j\^J (_jj-^ I- r f, J^J Jjkj .JjJall,! Q,\ rl uiXj Clll pTV^L^a jj^J 

. ^JjVa-jJJ 4_U>> LjJ I (JjLu^JI aljL^jjjiLl Sj_iiLjja < .~ > ^_j 1 1 (^yic. Jk£-i-iJlJ ;J$ ;1iJ 

[__)1sjJl1J 4^ap^La j-jjI <j_5^-' L?-^ i J '^ ' ^" ^ " A J j" "** LJ * .' *' ' (J^^LyLc^iJI ^1 
4^.1 "ie-4 I j»j i"^_J ' ^ ' •^.' ' J-«t-*J (j' ^ J *'^ *1J £j-tjLC jjjj«-l L_^lLw3jl LiJLl& ,7-LU' 

,_; '•'*; " * <J-^J- 3^^J o^*" 3 ' "" ' 7- J L!UJ| ^J lj'^»' tJj^J- 1 i— ^j-i-u .aLUjI '-■■■' 

Jj a: s 4 iSJ ( I iisl_i. (jj Sj (jl ifjaj—LiaJLi (j-uJ-I i4jji ^jJL^. V j_i- VI 

J^ — ^9 (j C 4 I *< i ill 7-jJa (jl SjjiaJlj 7^LcjJV! aJj . 1 ' j i ji (jr^tAJ V Oj^Jlj2 

. 5K mi ^ j^>. ^,lf ,1 fl -■■" V Llil jLjji_»- ^Ij »J ^-Jal^J SjuLi y_J JtJ^ljJ 

.O^ ^ijjt.l 4L-u jjS L^J (jLSLa (. _""' I j 

_>-Jj <ol_jJai3 ja-lj-t (ji^ fiJJ t£i e,nl-^a ^V-l " -J :diSCUrS]Ve ^jiilj-o j? _l - i ■*_. j j m ? 1 1 (*) 

. [ijL*>->^fj Jj^a-lj 3jj_uaj ^J»jki) <_£>i-yj LuJif- 




I9JIOC 

^ i<^ j" i n j Ljo j, I <n io.lj_».j j^yfl LijLr , 1_q *i. fcj ;$ aJLjJI (j) ~ iJu-L > J — 

LL-uIj-S- «^jJt-> t^JJl Lajlj j J ■"< 1 I rtjL*Ji (jl J_>tfJ Lj* A it*"! . 1 jjlr Aj -TrflJI 
(jJJll ijJIjjV uij^-JU .»L_iiJ^_Jtj Jj_jas— a (JjSLj I ju& (jL_3 i^j ii j ii t>. *JLc ^A 

. A jjlll ^ 4 — L*-^ 4 Vr^>La jlj— ^i jj— a ^-A^f Jit-nj V 4JL-3 jijJj "1 ■'iiU 
4JJb (Jj-« ^1^ (jlsjJoLi V t flijMjJa (j( VJ fftjJljSJI l^'^j a ' *J UjM Vj 
. 4_iJ^SJI (j-ulj-iJl «_a aL*-uijVlj t [ n <tf j^£^ LjU ^3 La ^, i,« <vjj t4 1^-v^m 

j^yi^. jj^-Ajl itA) (jLj_JI 3 a , „M a ^JJ 4 j i.iitLi *., *j * <* ^fjj-^ 1 u-** ^ ^di 

• (_ < >jjj^Ljb ^ya a^j I ij^iH (jjJJI (jilljT - ■ La \j 5 - a 
sLS^JLjaj 3juj_c 4 j h ml a ^^Lj_dj Liljjij^ LZLi] J Ui t "g i^j^-t 4 -J .">■ Li tj-« 
aJL«JI I 'igj.ljJ La,.IJ£ <^" J ,3 ' "L> " — M jjJ±^\ (j-a 4.\y ii ^l-ijj'ift I j -»- *'"■ ■■■) 

L^jcjLij jV ljjr JLtU (j^a ^jImj 5 ii Sfj j«JL«JI IjLjfc £rLI>£ tjf <-^ 'lij-JJl 
L#*.jl L$J j*j| *f ^UJiJI I jK 1* Lib ^jj L J^i •S-a-j.'a- fca L>jf L*jIj oiJif 
Lrul^is A^jjJ 0^ s j .' ' " -J^-j^ ^ ^^ f^-Of.l o^ t* LI ^Jju bj^yiffiQ a] ^j^f 
^^It (jj_iL (JL>- [^1 jjri^. tj-S'-'J .*L_JL>J1 ^-J^j-flJI (J-& d-UJ- 1 ** oj^ J t ""? 

.o\^juz f*^6 ^jja JjS <i"l1 Ij 

4 a^-lji *-7^>-j? 4 j t qlj (jjj ujlj.jj'ifl 4JjLjc_* jjjS^j l_ ag.i.u 4_JLiJI i i" g ^.j. 

4j^|JjJ1 4_tA3ljJi ^_ r 4 i?jLsk .3jLui>.J ^1^ (jt^ L«-o LjLtAiaLjJlJ l£jj lf ^^ (*Wl 

Ljjjj .4_jL*SJI 11a (>« >-H>>Vl J^a^tl jJi Lg^-jJtij l^^lm ^pJl birealism 

3j-j» (-lili J-^J l -Lt_pJ^ ti^ • ljr ^Lj j, nil ^jJ] 4 1 t<ii!L e)j^*l\ 4iIL Sjiai. (jjSJi 
( . Lj9ej (jjjj-uLa slqlf I j d * 1 a /^J' ' ' "^ ~ (3-° jj '"' d J fl • l ' a ■ ; ■"' £ >-L'Li-fe ( j-"J-* iA-sl 
Jl* jya (ftiaJ! o! j^LjaVI C-ic. f (^ JUj tiilj^ /*^ 4niJ.iU ^w^j jji^tll 

4j_j-i_J^ Cjjji^L! 4_«jLi- I J a "j' iJ A ijnjl u^=>- jJt •* A . ,,1^1 I ^U .113JI jj irt »!l tjeJ jjjja_all (*) 
ij ^ 1 nifl II ^Liiiil t-JtJ tjl (*>-* 'j ■ -I jjs Lj 4_aJ ijjijJ 4J1 J-"-"J * ua \' (j-^-^-'^J 'C k f lJ -'^ iljLa-jjJoV 
Lolj Lai AjijI^j — k_jLjSU1 I -LI ^jS Lo fj_}' (jl ■ 4jL».j[jj3f (jj jljj La 4 "'j""J fil'U 1~ojLi- 1 1} i r^^j 




42a!jjj-lj< 4j>-jJj ijaitll -i^-J r<Ubai ^> [jLa iJU. |_$l j_ ;r icj .(cLlI! f j>9 (jJ> JJLfcx 

L^ujij ijuill (j^j-iSLJI jf eLp-jJI ijialjJI <>L»u1 ^ Ij^. Ijljju (_iAJu (jj 
-^J aji^f (j! ^jla . (jj-j-Lj-l^v. 4 n tn^Lfl till i j-jL1j (j^ J '^i'^VIj j j ; »"^ 

. (Jja LjJ I_j j-jS^all I 4-yfl m c-1" ^*. ...VI 





gjljJI sjaJI 



IS 



*t\tt 



rti^^JI (jyJ-^J ' ' " - 3 * 2Jbj^3 ^-^"J CiiLS , >_j\ 
i^ i"iiM 1 _^iaJuJ 3 j ua-j a " V^jJtzi \ it tafcg LJJi £>ji 

tiUj Jj-k er^- ^>5U-i|i ^!ji — lii^f £)« ^JaJil 

• <13j t<\\\ SjLjJLa. 
LJljU jJLj -*_idji( 4jUk.1j_*J j i mil Jg"uril 

jl , I — Jajf ^jUI^ ( <jLS_Uj (j! — *jj| (J£ — iS — J) 

- * i »(-t»ti t *l CijJiJ ijj'uua^S AjIa-c jjCJ 

— --> -J w . CJ f ' — s-r^r f - - „ I «,.("! J | 

jj^ jlUJ ^1 Sj-^-jJi t-Sj-«J L&H <4-J«^>U ^.^Ij asii^Sipj 

y^ I g . l^a Uaj? uijjjj 5U>JI Jj&&! g 5-u » 3 ^ ^ ^J ~^" 

^*a uia^ <u^ #SM 4?a l-^*j •o3 s -' f ' j-* .jjsfia ^ g#i 



9 s ? '.T 



<L_«JIj tJ^Jlj_3 -Sj-^-J ;!>-£■ U *• *" ■ " ^ f*i^ **-J] ^(j 1 '^ ** <-a-jiLii (<^Lc. J-* («^ 

(air. *■■ ' "' jJiJ . SjLo'iM ^yi lj-jju ^ ,i^> u ■< m'i (jt 1 («tn" t ■ nl dl\iU11 dJl^_ilM <j_<) 
f jjt> J*3 4J1 ^^3. l_jJJ ^J t3LK-Jt (JjiaJ Lit ^j^L! i/ojjIjSLll LSLjliLwa j_A hJkajs 
Luj <(jrulj_2JI 5j_i^3 -_ ;r 3 J ^1 « VlJ (jt olj_iji £y» ^J-J-^l f jt-w ^nj ^jJI s\\ «ll 4J^f 

i-Lj-JuV 1 o jut (j-^-J joJ (jlj ct^-*- '^j- 1 ^ ^-_' **■ *■! j '^' ^)f-u»j I ?<i It's jJL! 

iS_jLfl-C 4jjLdi (j-aAJ jj-o i— jVVLj lLjj SlAjJlC Cj(j_s -siiJu*- La j_A ' l> 'gtj«J( 

iJ^Lj- (yi t4 jl.n ♦!! I il j r^ f<JL « , |U«jj ^jJi ^A LUj^k. ^a xJL_»Jl (j) ^^ 
4 W i nl^j «. <u L >J.! ^)^-* (jr-3 j I'iij'ij f*3 t Jj-A!l (^LmjI ^X^- 3j1iJ-J (Ljj-uIj^*. 

l_tlS (j^ ijLJ>- JlS i4-L« 3j-rt irM) jjVaT-J -j;j.Z^\ tl Ijjjtii. JjisJ (jl .<i_iUI 
ir'L»i« 4JSJ ij-fju. U jjlj-i-Lijl ^jaUbuU A^ iii"i.imVI Jh1>U ^C. irtljLlJI I JtaA 




■ VI jjj IjuvI^ tOjL^J t^jLfU ajub (^SU . Ji«J( 4_u3 _>£Aj (j\ 0^*^ *"Lt-" 

r.j-K. (>» jsVi ^ « jsiis ^ju ^uji ^j..^ jl 5rt,..un (j* ^is -(^j^ 

^1 ojj i^xli (J i ^ "i a iCjLjJS jj^ I ^ " r 1 j i fj (j-S-«J ^jj— ^ 'j iiL^iiU f-(j 'ill' 
. jj^JI ^1 ^Vl L*Ii oT oj V .^L*KJI dUu J)U~ ^ <^>^1 

i^jLJ.1 4 i, mi" (J^j(jj3 [^t j_ijjj /o-t-4i\~aJ.1 £^a_uajj JJ^J-^ *iLuLA (jl ^4^ 
£-jLL« «u (J-*J ' jt^'M f-J^ 5 CA -f^i— *J' 3.1iL«-Ii nil j^-JaJ '** '^ J *"' ' ■■ -" oM-«Oj 

■ W OWp^ i-iJ^a-« 3>^J l^-^W^^ *-^ o^ ^j^^jjj t-jj-uxi L^jLiL^u (JSLi jtiiLii! 

*Ji^ I JJb jj^o VjLi j (Ja*U djjUJ) iii!l J^Li- (j^a ^JUJI (^-iLjjij >a^J ^*J roJ 
' " ■" ^ jjasl ^ji^ ji ' ^ *" J 1j - ■ - ^1 ' '" ni^ (j-C jj^iV fll J-3 J^jJI y} wLl V 

...i^J 1 :4_t-3 tiK-iJij J)^^ Cj^" ^-^ U^ 'M ".■■"' < ^ (l^ 1 **- 1 '^ ^"-ii *' <J^ (l>^y 

ijjii_ui jru L*)i_tij>.1 {X oj ^ lj^J^ 3j_^ji to\ij <i-wt L-^ ( chasm pu >^\ 






i -TVS t-t 



l__j|$5JI 

L^jJL^a L^jI i^h-p" i rt 4jtj___J1 (j I <-"i^- *t_9JLi 5_lJue-<a *ijjst__j0 ^ jjj 4_£_l_- 

I J-& Lj-^jj (_3-^ — ij^ i ^ I o-^ J-* 1 * LpLi-bLaj *Lj__Vi r*>j i ■ ^ (_-- 4_jLU '(^jV 1 

S3j_J_v 4-___l_ iJ-J-l'JJ er - ^ 
_) '"VJ ' "" "*" ' ^ * a " L__) Loo i . Li i . .. » 7- 1 j * A \ J^j ir a Jo I • ■• < 1 1 ] Jut (J-"-"-! 

^a Ls jjlb ,_,lf t *il»JI 1 j__ . Lojl*} jj ■ ..1 1 ^yJj ____■ ju __Lj jgIjIjSUI ISLiJlSlija 

_)-& (_JiX Lj . ej-J • n<-Jj 4_j^Ui __1j_T 4jjLj_o <. ' 1 ' - ^ __3 Jju^j it rti^LSj Jj rt ~r a 
i ^"J j JiLaj tl_i_L_ il 1 .1^ (Vja 4 m ^ a cr^ 1 L*J>-^ "J-"1-? r*-*JI U_9-~ u' ^ * .' 'J 
^'1^"- .1 -"---jljf ; _____ "i_j__ll 5 A.. .la L^jl ^4j 2l__L>_1 5^ ,,.IAM jj^3 _?"->• 
i_J1_\-_»- jT <*!,"< . t-J^-^ lj_A> _j njlj -^^ "■ 1*3 pf)j--__-4 _^V L_jii_3j 1 A-ij^lIi 

3 * iLiI I jj_a_j_tl __]| J ^ « 1 1 (j^a J-»_jl . ^Ljjl- LoJjJa aJjJI * U^ JL__] 

^ ■; r 4j|j_JI (___ -^KJl 1 l 'J *' b * u^i ^J-lLj»-JI ^ j m.VI j^j < __ L___ LjlJ 

pL_.ii *^l j-4-^-j tjS-11 5l_t [__ji>j i Lj"jI_ iiiH >---- '^er^" J-* f»^---Jlj J^-?^' 
__j_#l_-j L-j-j-u Lb iL_j_>JL1 & L»__iVI L^-iiwf 4jIj_J! ^-a tj^-l - Li_i 5Uj->JLI 
J*v Jo 3__j_iL>Jt __^ jj^ . 1 % h ^ * J< mi i Lai^ <j^j * ^j^ S_jL_ j-^- i4___i_lj 
tfjj---j f«JL_. (___ :j_4__3j ___*.__ diljo l j; j )_i.^l ^-A Jrr ill «_jLuaj i_Jj__-_l 
j__j ((^__J^_a jj___j l__>-I \ (_--l! 3Li->Jl __jJ*J 4^LjjQ_l_) 4-lIcJ'- _>C-J ij-lh-J' 
_£ Jul j____«JI i(_^j____Jl jtl,t __J) ___L__j 1 -v- i3j__J1j J— J_____J1 £j_a J-JJ-ll 
, 1 Aj ...li 4-jl a_«Jl ">gjJ9 iSjq____« l__j1ji>JI ^JjO Jl>J- -Jl _}lj_.V . ^ 1 l^ > 1 1 _JjJlj 
2 * t__j Vj ^^ l__ t-JjJu f<-tj lsL_I_ <j_1 t ffil^j IJlj ' t-»S ^ ijjlj _j_jJI 7_J,I 

. d 1 1 Wi n A __L_U____J 

Lji-J SjJiljiii i( jM___^l «lL__I __Jl xJjJI jij-~j .(JjL__j j-f-i-j Ujj A_J___i]| (Jj_j 

. "4__t-J__3 ___L_1 jj _^"' -— tSjjt jJI Liilj (JlLo (jl J-fJ . ^J U-L-L t 1 ! (jj-O _j-*J g L-l |g a 

. L4J (^LiJI _;_LjJI f j_lII (jj_ jj-^ t£\ '^jL^J MjJ ^f'-V ^W '«j>-t_ J__l__ 
1 ^. 1 -1 » \g o f 1 !- ^1 LLiic t--~^j (__4__Jl I j_jj . 4____L_ _jjj ^jji ^jj.! 5jL__j jl 

lii 



..>t».-.« T w, 



jr. 4 n[i~ (jl Lgiil J ajv (^ *jU" in" *a Us J-»j jl (jr*^ 3j-jI J-II 3^ o' 

.iL^jLaJ jl 4j1 j Jljv- (^ kAa]\ * J^"'-J "^ foiiiJ (j - ■ -j ■" Ij-j^a J L^_il 4J[ . Lgjlj 

. Laj^jatli I \ IJjj jl j^-< M JaJia jojjcj 

tj=^jjjb 1^ (A ^Jcjji jJU . JljVI jjJJ (". ii"^lj i ljj^-fcJ '*■ -'-^^ La£)-i3 Llji, I jl (jjuJl 
r^^jJ^JaLLua L^ili Lt j1> duL£ hliL>-h~ ml 4 mrill ( _^sjIl£i\ 4J&1 i l-a^a- mi I fl ii ■> i nj 

cl.1 lj^ jVlj .tLj^i^U ^IjJI fLkUl yli. ^^LJ 5 siut l an ~ -, ...VI 

. jjJ LLai. L^ic jt5 I Jut (^sjii^T^j 
Lai) :4_jjiSjJ* iJjfcUl Jj-aVI (-^Jtj jptJ "5 Lxj J-j3 Lii-t, L> LlA <U2*J ^JlII La 
^j-iill Jj u r j "V. - jjj-djljjl ^jj U-£ - «_i-u^t I ju* jl£ Lajj, . «<U : LjaJI Jjj 
jS-J (tj ' "_■ '■ ■ -~M 3 ,)!b^-»JL> LLs_iJ>_c (_iiu (CM-ul 4_iSJ_J t4_*_9jVJj (Jjjul iV.h ill 

Jl>-1j .(I j£L* 1 ^<.j ^-w 4 j" *> C"".il (JL>^ <j;? cjt^-) j^' f, j^ i t ~*C t ^^Uii i^j 

^j_|S e(_l^aj frf .j jUtj ^y3"J d ■ ■■ ^'i jIjjJlH I jjfc K(LAj^_LjiJI)l 4jL)'lf. jlS L^-l* 

(_£? i [<1« jjEMI J_*_l La 4_«JSUI oJJb ^ t>3 LJ3^-J «Lajj-j^LLiil)) jjb tjlj-i^- <U 

5 alSJI tfjut (jl jj_ jj (^jjl (Jjjj.1 j-Jcjl u "< Iftjj 2 . j j U 1 1 j^jtj ^Lj La 

^ *_| . U>ll . , Lajj_LflJLi d " ■ » * dj ,ul* L^_JJ i_b-l*J L?^^ dJ^M-^Lljl d *- ■"" :4J^_>o 

*_LaJflJ,l_3 i [j| J_»j L« J= if 1 " j on ■ I j ji 1 1 - L. ^ I | j^jJLa Liiajl ' <; ''■'' ^ < U I j 

4-Sj^L :« metalanguage 5. ;ill jlju l>j» ^ ju;n ^ ^>^->-a *t .» n'i 

(j( Jj^Il 5^jLu3 . L^Iil j JL^ j ^5 dJiilLi L^LS JSIAj ajL>oj tj5Lo-J ^ Lo ^Uej^l 
1 jj I <i *r j (rJ-tl r * J -""Vl pJ-V iJjLst-fl , . p I « ~ 1 1 SJqLaijeu ^jl« " « 5j_j-uLi J-&2 I 
. L&j^aL LU-Lj (jl 4jli J^>- (_^ » j U~. , „j ^ 4. i<1j a_j|h„ ^,.3 aIiJI 
j2 (jtVy J Uj 1 ■> iViLj ?t j i^ I (j^ljJI Ln_3_5 ( _ 7 ^ rtl»Jl jl f^C-3 ''- Ju ^ Ur^J 
jl jS < 1J V jo^ljJl 1 J_A (JJ-o jl Jtjlaljjl jja . 1—QJ^-iJS) "c-j-n (j£- ' '" ''"^ " .' ?r.o r uj 

Llajl j-aj • LcLiifll jj^j J3 (jla^^j^Jl Jj^ai fj^c 4jSJj > jLaj-J 31, ^-»-^ jjSj 

JJ JT J i — 35-u jj"' 1 -'' ' J .'""''" ^ 4 li ' ">L-aJ Aj>-^a «_j_3b_uij jj£. ' * "' ' " l>C- ^ J .' *" 
■*j ^ « I I ja^J jj ' ■' 1 '"'^J i j-il^Jl j ii-^ til 4 a t ,i^LJa ^1 i> tfil J ^1 aJ jjS j In ill 
j^. jj^Lu ^->l «K jj«" ml jl SjljJl>J| 5j_uL«JLl aJJb ^j£. ^.v L > ul LjTj ^^ji t t mijj 



pLiJlsSJI 

Jj_^_ Jj i^ f. ^yS LjaLaJ J^nJiSLj (j? (j^^aJ (J-<i-»Jl (ji L jlaj " rtj V 4jV ((jjjJUa 

4i^wjJI alLik ^ jj-iiil^Jl LiiSj-a (jV idJnJsT j? t j U"i i m! La ^ji --^ I jut JjlI 
|_L4 ^°9 - I « J*^*- ^ j * A J "" 0' O ^ ' ^ ^' dji-jJU tZjlaJlSja^rlj l2j L>- Lil, Lj jcj-ia 
JjL^jj Pj^t-i^i [_£l t— il ^A La j^S ^jj 2 I ^1 ££_)LSJ1 1 |j j i o (j^jjili (J-l^IjjI l_9j_i_u 

. 4j*ij j.q jliaV (jlaLiJaAll U j ^ t, I j aL*J1 iU lU-^t I 
. . '» j \ 1 ',"1 .'r.al * a ryz jJlojI \jl& JuLc \JlA ' * 'M" ' j' cLaSjJl (j-« <joS>Li La-ij 
^ (>Jj — laLjlU <_jL_1<L]| ^jtl j .,i| j! |^jf yjV i^jjjls-l! Jjl — ui_jJI 
L£L>j^o (J5^ L -^5- J - u '^■"'jl ^>d ' " 'J d j;» ■"',' (JJJU-cjj rf^jJla ^-i-)J ' Ljjv^Jj <i ~ i nys I 
^i^. 4-la j tt- H I t>J_ii ^j _i Ui r"i J (JL>JI ^ * j -t--'' . Li-tLl_S jl > • j -^ * 4_L« J— L -^' 
J)"*- - ! ml (jl!' (j. 1 <fi^f] < . i"rS Tl (J^*; (jlcj nJ*L>.jj)j»lt d-Ji^ilj 4 fl hil'i II (Jl ofil 
1 ^_i lr (<^>- Jl-3 Lg-jjLl^ <jlji Lr^ (*i*-H f-^J 0^ ^ Lp"*" '^Ljvj-A^I ^jja '^MJ-^ 
(J' 1 ■" I (_*jSJ1 t>J_A A-a t'/y ,j_a >_S jJL) >JJL_>. c_& LqjOo . Sj n *r ^ a O^- 1 O^f 

^,-s Ujl^j (jt ur 1 ! '.^^ ^' j^i 2Ll ^ W^ (*-j^ u^Jl Bachelard j}LiL> 

:r-L»iiII (j iilL^j *Jj Lla I ^ o„t^l (jl cJjL»- (_ r J-3l 4 m olll (^^-Aj t*—u3j^a J5 

U^AiT tt>^ ^AMI 

JL3 ^lj 5J! (jjs JUJUl!! (jL£ La_ij (Jj I i (i "m (J-i-ia_flJI ljufc j^y^-tl ij\ Jjl ( " i IS 

oLt».jia (_gjJ1 p^)_iaLi! (j^J d_^^L«JI (j£. (JlJ-toJl 4Jj ■ ro-^ uiiJil cLS-Ij (j-o »j|jL)l 
(_jjSJ| (Jjs I is^y* ^j^tjJI C^^JI J ^ j.'in j| .(jjjJl druj «LfljLiaJ1 iljLa-ii mil ^yS 
i_J^j .4111 -ij-^>-j C?^ ^Lja^Lc (jpL>iJ (ftixlt (jJi 'j'J-^J f^g ll Li^-flJJ-c l ii~ ^j 
^*^ Big Bang j j <t l jL*^aJ^I duji^i (jj (Li^liI JygJ ^kiJLj) (jj) j •*- j ■ .i a 

, 1 g |j V") (jijjj ^J 4->-jjJ I J_>. ^Ll-JLci L^jjIj_>- 4->-jj_5 1 j~ aL~X CjJL^ sj (j-oj i4jl r Xl l ^]L j-J-s- 

iCosmic egg 5_jj^SJ1 ijjajJI ^Jut iijj jL^ v*-l y ii^ ^jj^jil .Lj-aL- ajjijj-j >j-i ^jL-lj^j 

. [,jU*jiil] sjUIj jlSULIj jUjJl i;!^ L J jL*il^l iii»J i^i ISa . UJ 




5 V^liim OolJu 

jj-ilJJU tiliJjT _jl njjj^a-T .(Jj^jJI j-o ui (^ 3jj|^JI J^liJI 4_Lca_flJ IjU^U 
(j JU-^- ) • o 1 JJjJ I jl iaj J_SJ I i \ $ il I jj-u I j_2J <Uj Lj-a (jtj 1 jjfl jjj^jj i -f> g in rt ) 1 

<j^P-Vl JLill ijLa. LU dn^? L«^ 'J^JIj -" a ^ ■'""" (jJl jjj-UJI" i^LlaJI 
(jJLc . ^JiLsJU (JjjLi-uI (jic j jj^ J^>- (jJJ <ij4-jla u^a j c /i ~t \ I oa^t 1 |_jj^j^L«J,I 

jifcj! jjLaJb «i ( _ ;r j!u I juli (^ (jl£ I jl Lt-C i i i nii'if Jt i iii (jl (jrij-y ij^ 3 *" l£ ' 
(j I JlJ V tjjJ^—C Sjj uaJ ^ "i ->. jJj ijj-sil Qui. A (JjXj 4_lsl -v J I (_y3 

LJ I l (^ Lj J_fk L>. I 1 JLtti (jJ-C-J - 7-J-U=r£J <(_i_H_l_3_=»J I sLjJ^tll {_>£. (ij-l I ( J i.i l h^ .i 
(JjLuija (^jj (J di3j_a j^Sll (jlj ' .J'" " (jr ±M -^ i J '"' r * ' V ' "" ' ' l>^A <_aJJ_a 

J4^J1» Nicholas de Cues ^jL^j-ZJl VjJLjj <_jLl£ ^J] vj-^ 5 j j ^ i 1 1 
4_i-a>UJI)) L3 i^Vl La^j v^ Lr^i "*-" «Docta Ignorantia <aj£*JI 
*■**> «5j ?uLLacjjJU ojjL JJ& c_jL£ j i t«Su.mma Theologica 4jjja>UI 

cjl jjJJ Qrn > i mil ^Ij^-j jjj-iial (jl (j ua-s f . -u JI jlj^^l I JLA jjjo (jijl Lr^li 
(jjj , 1 11 i n"i V (jflll S j -» j ...II Cj |^_j (^ j * 1 1 | _jJ a« _i ^1 ■ UVflt iLrwj_j* (_^J_ii 

.(OJj^ L^jia jjjLijiI 
— jj" *■ 4jr Ai£. i ji '*i^ [JjgLj : I j ''> jij\"i t iLliia 3j_»Jj 4jfci>. j j '"■ f (_3jjj 
<4j| (^i^- — 3jk£j_o i.'niijJj (JLojJvI Jj-*ja CjjLS jjj ijjSUJ 4j(Jlj ^3^>-J J-*J 

^l jL_5_Ual I j-a>j .^3-11 3-JI j$-^j u^- ^ULij ^aJLjJI (jii. j^ic (jL*>j 



^i^aV j_^j (^1A - uai) Karl Barth ^jb jjLf i_ai .i^Liiyi ^^ s , ^ .ui . a _. iti (**) 



( _j-u->l J >*il,1 (jjSjLi ^ <i i nj La (jlc igj U m (_^ 4J| .^Ju<i JLjljI ^J t_jj <^"i in 1.1 

i g nirt'i ^1 ^ mil <U ^1) isotropic oLj^JI ^.u> ^ ^^aSI i^^Jl jl^jJJ 
Jj.J! .(j-aIjJI £j!kjl\ ^ (j$£JI ^y u^' lSj'j-^' p Lt-i'i.^ I *_<» 4_L.aUtj 

I Ju>. ii>jjL>Lj ^Lj—LdJl (Jrt_llj_3 f -LcJ ljtJ>. ^ i lj 1 JtJfcjJ ijjjSJl JjoOJJ ^ 1 ■ "J La 
1 m "ij-at-jg JjJa^ojj . <iJLo JUlj) (^J ^ C ua-l (jl (jjaj-lJ (j^- C J ifj) ^ — l^LU ^^-3 *-Sj 
tjljLjj (j^l Vi i n <j ir~jij a til I Jut p i>i^- j^ja jLscjVI - j Ui1 , ,. i ^LjjjiJI (j4-lljfl ' 
i)"" ■ n ^-M (JS nj rt j li -~nJI cjLj^jjI (J-joJ »jjl jll (j-o (jjfeljJI jl- * "t I ;Sj_C 

»^.ljj ^ Hubble JjLa (jjJLaj t <LiJLc. jj^Jli ^gjlj-sJI c. I « , a ,.\l t *j ^ -i t, I 
(jJbJLj 3Jj_Sj_« 4-^.jju ^jLlill <>j_a J^ 5^j -*~<\\ cjjLil jJaj .*■*' cjIjjJLI 

r j i ' ■ (j£L*j 1 1 \\ ftj .( ilj i^i ~i • -vl ^jjj 4 ul_C «Lj>.j^ y- jj| a 1 1 I ^ 1c. »_,fl.,i.JVi 

_gl . LjIj_u3 7tj»-j ifl f^-rlcL J, I m j1 q U> « aj ir-Iijj n i n Ijl. g-> *_o_iL> (j! 1 j ii Ula 

2L_j_jufcVl iJL 1 *i j -■ I *»" _i~tT j_JLl SI juifc J^ jjja al_LL_uf t£JuM ' « 

;j t t-i n Ij-Aj (jVI I ^1 iA AlCl ^yjJI l^uIj_oJ| jjf La^Lojj 4j*_sIj : ^jtuij L j_Ldail 

4^-L>- ^ (jjtj J-* 'ilJut J£L> <-;j>i' 4_£}i-£. 1_« (jiJj . ^j-i-uLi u>^ lt^- 
D^J ' L)3i .j "^- > ^ - (jlji (j-3 j»M^Jl Iaj* Ji-js Jj-Sj (j! ^-i>-ftj i-JiL^ 

^1 (3_»^>JI sJut 4-Ac j ~-j --jT ^JJI roJjJI (j| 3^1 Ju4 Ljj i^-i f, (jA j>^tf5 
* J 1^" ■ "j ^^jLj^-iB ^ ;4_LidSJJI ^ju^ ^^ ^ u.jJlLa jk-J^- t4^«L*J1 4 j 1 1 ii "ill ^jjJaj 

^1 i Jj — d — jJI 2jJ >■ jjl * JJ (jl <*j-ll 5j% ii T (jri-* o (_£| ^ Uitj (jl 

L*JJj JSj jJLj (J-lLxjji£.j! (jjjJLiJI J^>*J lj-* c?-^ ^J^-^-J .«4j1 J-jJI»jjl -y"n 

3_ujJ^lll _J_uLHj Ll£. Jl_iJj_LJ Cji^>-^m ^)l {j-JULi La-O f ^ j 1 -^ 1 1 (jJjJW r ^ j U II £y? j a -Kjl ^)^JJ I ^L&i- ^1 
Li-j-i^aj.^ I ^' Z~" (J-^O - ^ lJ ° ^ (J^ ^ rl^j^ I olSj i \ j i>> ■ t ^j3 Ljj_5 ^_Lil ^j-l^LII (j.3 O-tLS L-^-'lj 'tjp- 1 ^^' 
_)^lj- (jrS iLjJ-d 4_u^£JI SjUI I j j'« LZjJLt (jUI 5 t^ — III (jJI J- -'. yli bj_a j-i£! CjJL^ LblJLija._5 

•4wl 



£ v -.•:■■■« a .1 v . 



[_yiJJ)Jl >J *J J j '"■ T I | ll ll_S JJ (-£> i3 J '< ft) j JJ L-^t i * ^ <) :>. LLjjj 

al (jl a* 4 J^j — 3tJ 2 Lj °i\^ (J j V " ) (jt t j t"w i ii I 2 (j-*- 1 " d J ' ' ' " "**^ 

(j,!^. 3' 1 '^ J Lfl fi -a (jLajJI tj-lf. 1 JLd> ,3^ i/ij iS-jL^J V La ^1 wlJLiU ^ 
i_iiL^>JI «^a ^ S "i 1 "i JjJ_^>JI J] JjIj_^>JI t LU 1 j -v (j^ .j__i^T ^(_3-i t^l 

jj'CI t (_-r^- J Li«J I 7T t-> I til I J i (jjv J LaJ I «_La-txJ I *-A i Jj J_>J I (j_* J-^i- J I 

«-a :4-£J-LJ IjLilM Ij-Ls j j-uaJ I j-j-^I 3-js ,_,""' L' -U 1 ->iJLI 4_j_LaLo 4_i_*_4J 
a^J JU tsf tiKLiJI oJJb ^Ac. j-^aVl Oj^h) Od^ 1 -" t£iHjtj -<3-IL»JI t_tjJ I 
(ji (jjc_) j i 1 Ju>. 4 n _ia "*J I (^-A^yC I c'ii a LT^J 4_Ljj 'J 1 - )lJ>- JJ ' w)u H l "-^ Cr^ 
j^LJ i t i ~*- aJLl I (j| < cJ-*" ' • <— 3 '^"ill (j-C- ,, ' jjji (^-^ CJlJL- t-J-> 1 JL4 

LiajT ^ " ■ "j 4 K tj 1 1— a j <^ " 1 1 ^J J rt "'C t, 1 (jAjJjlSIj J-o" *C 1, 1 (jr ^*.jL>J | 

4jI di]j . I jji jjj4 -t tj| jj> Lfl j^J j J ■ -J ^ rt U UI JjLmjVI j*J-£.J 

LT^I Cr^W ''^ Ljil Oi"^ 'Oj^' "^J-^J J.' ^ jL ^"Ji t^ILsJl (iL!j (ji (^ I j 1 '"I I 
4jIjj J-^-lj — * U-^ ' : '-4 * * 4-L».j — a (j-iue a <jl — *^' ^ ^ (jr^ L?J-^ ^-"' 

'•' ■■■ j' 5±»_!l 5jii jt j^fcj i>^T I *ij ■» 1 " - 1 <- j_a LbjliaJ ^ ^-jLSi^aJI 
jjfliJI ijjJiilll L^JLa (jll^i m (^^Jt 4jIj_jJ1 lLsLaj ^jL^-j i^Hjj .(j^jLi. jLv 

L*J (J it^il t ^ I (Jj U^ ' " ' Ly"rlr ' ' ^ ^3 * 7T Aj "" "'^ ' ^ "^ Lrt-3 i ^-oj Lui I (jic 
llLIjj , ' j ■ ■■' ■ -^ (-,-Lc- Ci-aLB (jH-ll cliLlal^'i'q^/ 1 «_4 ^j ^"^1 *■"■" (&_j_iLLa eL3j_«-l 

. l?>^ I 3Ja jit 1 

Ljj] : L-flj i^*i*il I (^JjJ* >r!- c - (3d>-^ (jr^ ^J J "^ 3j»ia Ljj T ( _ ? -!lc. t 5_ijjjj4 eLxiLu 
fj;^ jl '(jjSJI I JJ> '"• ^-*- (^ZLlI ^jj* tjolj-^^ titJj -4J_alS_I| fj^\^2l\ Oj£b 
J^ jj? I JlJs (ji*J J^ •(j'- ,a j-^ (jr 5 L^jIJlI^I (jjjLul jj If- 4~jij j»J-flJ J^Vl 



; *ll^ 



(J; jJi Lo a : I jSLa j-^»Vt jl_£ t jjj ^jryJljJs ip-^ |(1 >* VJ-^ 4'U- iij La 

jVjj 4_u_£. tgj L-> " La -" ■ -j i/^i i j-t_iltli]l oJu» (jl ■] <3 « I'] .^jLfelaJ La>i n 1 

(Jlaj (jl (j,* ijjj . L^vjLi- JlJ*-^j La (_p (jrlc L^Lu J-u-4.' <_3j-i-u li-jx^jjjC 
(JSj j> _iI,1_jjo jl irVtl (j^t I 3 " ' flygj ^> i r t ii t £|j » j t-" m-tJ3 i jjsLjJI (^j-al^^ (JjT 
JUs^ji i^J-" JL^-^ J^ er^ tar^liH^ l>^' 3^*J ol • LiljLLLa ^ jJlj La 

Liij > jjjJl Jl-^a j^JJ (jr*^J -jl rt"f 1 j^ JitJI 4 A^flJ ji jS-HJj 4-jIqC Jl£.Ij^j 
j£-uj - j*£il -iLSJLcVl I JLA ^1 j .1 "i ■*_' liiij^ ULc jJ-L-ajf jl frtlau cf V 
j-JjJlj ir>_Jil JJ-J-J' Dj^t 1 (daJl :4jj,L>JLI 3jj_uaJL (_aila_U 1JL4 £j£L j-j. • ■ 1 11 

^ i ' rnS t j-M r'lijl jl i f-> i" i mI jj ■ j^" aJS lJS> ^1* 3^^ j' L r A: ? i ^ *■**' ur' J* J 4i9 

JtJsLejlJ LiJLi-aQ-J (jjji I rtU jl . « jjjj JLjLU )) fjjjJLAJ « (jr bjj|)) ! i, a^jA lil jjaliJI i>l^-i-« 

iuI LiiuJLl jjjIjj) 4-jL£ jjj'^aj ^ Mircea Eliad jLJJ .jgtSj^ 4^*>1= ^i*" 
Lr L. (Histoire des croyances er des idee religieuses 4_j_LjjJI jlSLaVlj 

j-<s i ' i uj j] t _ j il - ■■ i*J' ^JuatU jfLqj ■ 'a j^ fjj --~ i (jl ■ ■» uaJl JJJ» l^jJljJl n tt IJI 
(Jjjj *il ^.i -jje I ^ J l ^j^Ij |yS jii-»- aJLJI i jiA ^ jLi^ -Ij-^JJ JjLiJI ^n"«l,l jjj 

oj j 4^Lt-l>Jl *L_iVl ,>j ^aMii-VI Lg^MijH J3*J-! 4-^Sm| j^oiiLi i^jiJl 
.ApLi L^iJ! j^*i jl jSL<u If yali ^L^i^l dlh juj (jl*lij ^'j^lj j 1UL - u 

jaJ^J (J^-l >_a (j-a 'li^.j^a Jj^w^a jjj±jJ^ hj^C^II ^uaLjfi. (j^a j^ ^ Lg. a ^yu J_SJ, I n jj 

JjLiiL L^ '. .«_-v>i (jjiSj V iii Lulj-jj real ijJS ^ jj^i, ^Ul jjt ji_J) l jLS jF _- J] ^JlSJi (•) 




tjj-jUl :MjL*j Ji^-ilL lJsj lu (^JL-h.H ojub <^s> Robert ^>jjj Lr iu-J j >__aJI 

■ '< 4 ?i 1 t-ra 4 a j ^1 j>jL_j_j_c| (j-^-»^ lS^'j . jt U n (J^L^>L) (J_lL>J1)) jJ* (j-iM nil 

[T^j-jjJ jJt LJL (JjLSji^I <J,lg Ti.h 2j CjLoj_>JLi UiLscja *-IIjij-<» (J(_3s_j9 iJjjLija 

. «{«. xJjJI pjjjiiijl Sj^ia jj-ujaxJ! (_jj9 C't jjj 

Ljj) £_ilil_ajl (j-0 4_Jjljj Li I ill] t _ 3 _UjjJ AljLa i( ^J_ijjJ1 j'tJJ (JJjJlLU j-U 

JL>- ^^3 (j, V* fl j jl Ul 111 lj Luui { jji, I ii U ijlj-i bj-a : j 1 n \'i -^a jLajjj-illj 4 j-Uj-a 
(jjjJa j£. jlVilmH eUi^jitJ j2 ^-oJ^Ia ( _y/jJaL\ (_JjJ S_ijLjJ! 3jJ^ ^_y3j i<£>\l 

_jf jSLlu t L -* u>-w Lgjjju jf£j *J (j{ i LLa jj^jV^N L^J-«J Lr^^ ^^j~ o-uJ-^LI 
jru - S1J *Jj - jl ^Lfcui^M uJjl ..ill [>uj |«JL*-!i ijv i^^Lt i*j_Sj I i^J «Ulj 
<Jti\ (_3.fi jjjji.I ft ii, I J jL*J[ Lli^jjLJ ^^ut | _yiaj| 10 >JI (jyJjl C*jl_S Lui (j>a 

^ JJ1 (JL>JLi I jjb jt (j!o^ "1 A_t =i-il-^ J 1 -^ t«l^j j'i^jj t_yi«J-t (j-* f^-i t^ 1 - 1 -" 

(■ 1 -f- Ai V 1 (jiiJ-3 Oj^ J 1 -^ * j^-Jtj_aJl ^JJ i-Jj-Sl >Lhi '(jlc.t >i ^r\'i\ *^x-A 

y .i&LajJI (jJ) 5 mmULj /) ojJJl (jJJ <i,n;)b jJqL>JLLi >Uj*_>3 j! l>f^- 



pOllsSJI 



j t^ '. i (JJ jJI tLij^JcaJI :4_tz3^LiJ! . j, i« 1 1 (j^« I^Li. 4-ijJl ,j-uj-! tlA-!j ^ J^J '*■■ r 

.SUSIjJI jliJs^i J^j? J^lJI 
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jJ^Ju Jljlj La (jSj i3j>L»JI j? Sjj^Jlil 4 J in -iJ I 



LT d j.£La]1 J_i_j>ij iLalj ui V (Lljj^fsli cr^3 i4_L« 

LiUj Jj-ji u-fl^1 I — 4-Lc (jiaie <j jj (jrjJI Sjj — u<aJl 

La (jjj j j .J. _i l « science j^IjJIb - iu.„ » ~ >~ -■ ...•■ ^a^.^ (*) 

al_^>.zlj iSjUI ijjljj :5_uLj j aJI f.jl*JI ^ j ■»■■■'■ (jl 1*' '" ■-! 
jla-HI L=1 .d-j^JI oL^^JIj .{^Sll i a j « Lu) a f\h\\ 






e^ 



,<>KJ1 



ikiil 



jjjjJ .ll I ll.J [jit LojIj 



(j! j—iaj ^ La IJL4J .rjLfl 




pal I $3J I ft nml 9 

lLJ^J t)j^.i^i"i (_$jlI! ^jifl (J- l Lo T JI jjfc IjtA ^j-uaJj .t^ljil J j ] <i^ ^_^VI ^4 *sl*J! 

.4_3jJLj 3^jJl>. 3jjj^3 IjUb *_a Lgjl *\ 'j_JJ>j (_y^ ^ J 1 s\ a j SjjjJejU 
' d ' "*"J Ij ' ' 't J 4 t k *" ' ' "j ° M "■ ■" :*jlalJ f_" i"i tlj>l i ■■j-i j ■ ■■ ■" ■ ' ' ' * -i ' 

L _ r 3 jl i<LijLuii^ 3»jU;a ^g ^P" 1 - 1 ^-^ j"' l"' 1 1 l»JL<k . 4.4J Jljj 2 ^jil iU^tLii cjj 

ijtjjtia i_iiij' ft ..*C»tl a (4_i-oL>JI 4JLiJ Cj^.j 1 a."<-ll dllj ^j-a Jt-^-lJ <_pJ . (jJfcJJJ 
Jajj^j (jj 1 j jS til .4 jfc* ."."it I Ci^ j'io'in (jji t 4, L^Hj (j£. '"'K "." Liii-tJ ,jl ^ '■ »J 
P(j-«Ii l5' (1^ I j J a "' * («JUJI (_U-?ej i^JJI Lo^ .S^jjLLa ti^-i-i lIj^LlILcj £jJ1] L«-a 
i3^j^>J1 t jjfl rtl-wj "...II ,<j 4xiaLiJl p i *1 At I a JLsr" 1 tl 1 aJ-iJI (j2 lJL(k Jjfc 3^i.l 

4_LiaU>Jl 3 .' ^* ' "' I ■*» '-J- 1 '*^J t*'lj j j "^ i^-l J^ ^ ~'^ J '" "J A (jtf- LoLu (J-J-Li-J 

./«JL«iI 4j^j ^1 £ja Uj^*- (J*s i"i"t tjKjIjiJI Cjla\ jLo -S >»j" -■■ " 4jL»-^?I «JljS 

^jJI 4_^J zl 4 * j j U ^,3 i±i^t_iiLi I JL4 (J ■ ■"! "jj 1 J L_ii-La_a d t u <s jj* ^* ■ ■■! ' I jjt 
iCT-Ijil A 'J j'* tJ^ L-5L*ujI ^Lll^j jaiaJI jj^Lj aJj .4jjjJ-iJI LljLa-uiLflJI 4JL>.jJa 

j_j>.2| j_jii*_JI j -r 1 I ^ r^ it 4_LiLl-"i.U i>3 j~^"' L - J T I J-^ ' J 'T '^ '^ *— ^-^ CT^-*" 

i^ie. Lajl j («i«J!j i^LtU 3_Lu,Luit LlsU j-jj^»i _l^ J^l^Jl lJT 2L^iX\ jLujVI o! 
3JL V^ Jjl ...~.tlj u ^— All ^yaj ^I^jlH (jLc JJaj ^LjiJ^I I jufc 'J^-l 

(J7 Ic ^j jhl^ja 1 1_JLj>. j: j $ h"i Cj L_ub_aLju J_j_ i-^ii ^ j.jj ^^ 1 .1 ^ -«- ^LoJaJi 
£j£_ (J^jjlscjj t>L». (jr^i ill , liilti [aa (jjjSLtJI j^yifij .fC^JSjLi^ J^Jl*. jl j"r-> I 



yu%i 



(jr x-Lc. i_sl •"■• ~ ^1 (jjj Ui lL (^jAcIj («_iiil |ju& i^jj 'wujj tjjl uijI 

.(>*t>JI j^ljJI (jLi L*jIj 
• 3 ,., 'nhtt cjX-a 8 ! <i "H jl ijjJ>.\i\ JjI jl_JI (^c, I jl-a (ji t *<"■ ~ " -■- i«<ij 

f j(>3 t j^i f-jj (_fl (_U^J ct^J- -^i*^ ^LuijI r^JLC Jjjwj .(jllnll ^L-ujlM ( ilWij 
LdJj-fl ^Jjjla ^J "' a I <-iJ>J 4J1 _jJj . 4-fl-jJLl ^JLjv j j f-j t'l ^.lt SLcJ^o *_L±JI 
,jVI (jLuijVl <J1jLjl3j3 (j| . a1»JI J ■ ■■■»■ JjS^o (^yJB^iVii'il LujjCjX. j^I JLfciiul 
L^jIJ foijjl <j*S-* (j I /j-C. > "i "it £■ L-j-fli" jjl 4-ilc. ,ja"i,l /ija djuj 4_3e_Laa <t_JLc 
.AjIjJLj d^i^riJilM (Jj^la (j£. jJj (jL-uJ^L! JyJ- ^1 (j£. ^-JiSji! JiLu." uil (^,1^ 

(jja j j^l 4^c.j-l±u 4Sj->J\ 311 ->" . ..I j^jj 4 jl^irl Jl 4_ijjL3«JI |_£*5 £ru jjiiSLu 

(j-oJj>JLi 4 j ■*■ i>i ~j 1 1 : ^ <t U *f t, I JjL-ujVI ft-JJ-« lt^ (jr^ 4 4_jjcjiaj ^ ■* t " . ..1 m£JJI 

(JSl-Jua '(3>" La ^ (jja ^LJJJ J-" ' 'J^- 4 ^' d ' L-^Liia^l aJl»J1 ^L*_i jj jj 
j jl J ii—djL^Jtl (Jl ' ■ ' ■ "■ ' j "■ '~ aj^La jLa-iJ 4jLa_£l. CjjIoSjI jjJlA » ■" ilLljIj 

uj?" 1 '*' .'J f&l • ^ "i ^^ o^ 1 1 d^ '(jLiJilil aJliJ i— al Mil 'CI ,J5 ^^-ijL) V-i_i!! ij^I^j 
jd^jji (j-^j '^h*v r*'J-Sj t - j j^ ij> ' I 1 - 1 -* Cy* tjj jt ^j-y f i ^ j ^ i4Jjj^i ,jj_i_ixjjj 4_ic. 

t4 fil I— 1 1 1 4_jjii 4^jJ| «jut (j^J (<i£.jJI (_j-l*5 ftiiJj P- ^ ^j " J^"^ j lr> (^1 (jj i*)r-rj 

VI i ^ j^l .^"i V 3 „ U^ ^^ (.j^ji J^ Jj_5j Vjf L_uiJ JL^ (ai*JLj (jL^y o\-2 

.rlj^J^U 4-Lbjjj J • «"' ' 4jj( ->^-ulj (jl : J^j^jJ.1 (_jjL>JL! 4 ghr 

A. Wegener j-li-^ j>-iJT^UVl ^>^Jl ^l^jl^ Lx^jJ^^jJI -JLc j_ii mo ^LJI u^{*) 

jV! l^jIj ■; njlr ^Ji^jj 4jIJ_JI L ya r -i^ ^ j-^ j_aj . Ual^j.j '"'^J " — ^ (j-^ -^l>-^j ^ ^ j " ." * — -JJJ 

.I4J JjaJW 




puJlgSJI 



jLSjij 5 ij « ■■ — *■ 1 1 jj- **J' J^J iv^ 4 (_£>*■'* (j^-ilj-ail J I JlcIjjiII i>JL^Jj .(j^jlj-aJ! 

lLJjJJJ I j ^'^ i a, *" ; jjj .U^> m iU' . .. i . 1 jj" J A) art I J "■ * J ■ Li j|s_jj,| (jJa4J (jl 

■ {j^-uall 4-ljLlc^JI *j *"■ ■■•11 L^UicLa 
:f-ljj| «G^Lj jj-*— i jr!^ u' i ^Lo-k ' ^ • ■ "1 ' U l \yO eUSJ ii_3LLls321 aj-4 r 1 i ■") /yic- 

^1 ,^ j- *iJI .4jL^j ^L Jj^jJ (_^iJI ol J^»-VI ^ii LuIJ L4J} *^Jj' 0£-l^a l^-ya-LoJ 
L^J iL->UrlH ((_Jj|j_iJI ty^>- r-\j-A^~ j-i-p (jJiul-uJIj '(—dJj^iJI j^fJS dlj-jLi^ •-■ ■ <■*•' 
L«_j J^Lluj .- 1 j .".VI 1 < I 1 " 1 a jj£ tt j-L»-^a ^jj LLili (Jl_Sjj_jJi 3j-jji_3j (t_)jtj— iji 
?■ ■ ■■*"' /-,jJI ^I_j_tli2(l jl>Sj j^C (OJtJJ i^L-Joi] JlcIo-SJI ^j-a <J f >,l A i>. A 4_c. j ify jtfl 

. I '(" i Ij (_g^ rj"! 1 1 1 LLULq-1 

Ls jjl I Jl4 JjiJj - j-clj_aJ1 aJL4 Jil £_1j JJaj (>» (UaJI I Jljj La LjJLc 

£l*j>J! oLa^lj-i-Vlj (jyXiiJl cj^LjLwJI ' *j* ■■^"* ^1 jla£. t>^*- ^V 4i*j 

,_i3 I fV, I -^ L i . „ j_jj| ' ^ J ^ ^ LC.OJ ■ '" * Q ct-^J ' ^ ' ' ^ ^ "' J i- 3 *- ' " ' * j i 

Sj^lS : Ll^ ^tjLfL JL£.lj^tl oj-di Il>-Ij La ULc.j . I I <- I ,^'a ^^\ ^ya Lji fic.\ 

. jujf uaLaT 

J^ll_a_lU 3 « 1 ^1 1 j "r II ^jjIjJ.Ls iLoLeu !Xa ^jX. ' '» l~ v " '"> ^^LlII Lol 

i—l^lj ?j_J,l . ^-il i sM 5 ^ j ^ U 1 1 ^^IjJ,! - JL^tj - ^ >*» I ■ >." V 5 j ,' jj r "' ^ 
j I ' ■ - (jj d ' "ZJ ^ ' ^ " '" " * Cy° 1 i~~ I S^SLiJI ^jLdsq . I ■ ■« j 1 r (J3^-i (jl 
^j .uuLuJ'i (.^lt ,-L.I jjj ,-.l_,._, .Upii^ (WAV - w-v) Carl von Linne <i^LJ ^>a Jjli (*) 






VlaJIb 

4^-j.J <_ ;r l-C t_£^iaJj L4JI J_jj i4jjLj_« <U j_i-^l jA SLijOI f*Ll . tLj—j-iJI 

1.; ,>->.j VL^jj oJjJLj ^jj n~r< tLijUio £>SLl » jLill J-4*- ta-i-a evolution 

i(jJj_LJ LSLjjlSL^a _jJi ^jL_j-^ e*J jl (j£--ll rO-Lc. J_$1 jl Lufj Jl_Sj .JjjLjU 
Lj.1j_j»j lLj^jIi jji L)jj-JtJ jl ^jjjjl j_fl jL-£ tLd-^-LaJI *"^ j' djl Lij-S'ij 

-er^ L$f «^->' — e— a lt^ uSLH u' o^j 'J-* J^ t* "-^ -t^j^Lj j-$3>-U 

jjl^-1 tl t^'i (j^o 4_j_iJj^>o 3jLC.Ua ^1 ( CjIj-j-»JI_J jljLSjII ,_^sa_LieJj i_3^LstJ 
I j « ■>" jl 1 (jli'°> ij-aal j^J 1 a j ia j . jLfcJ^lj (j*"ij VI" 1 1 (j^C SjJl^ J-J^lj 

. cj 13^ ?- L ^ 3 >' W^ ' ^" ' " ' j^y *-' L 4^j 

JLa «LuIa 1 LuiJU [^.jjjjja (_^jajAC. (JS mi J (j^j-lajj La IjLya jl jliLc. jl jJLJJ Jk3 
5jj[_L£iJI (jLbjJl 4jvjLi >>"-M j£^4J ^/j fljill (^yALtLo V uijj-na^a ^J-J (^ jLtbjJI 
jl u*j L_4JLJ9 ,4_j_^-«-J1 .^JL£ I j| ^jLoil jl J^>*)lj .*Jfll_$JI ^j ia a <GJ l4a£, 

* t>i V"ij) &l l""i ml fj] y_i I ^ )^il (^"i_v.l Splj ^a «_5j 3j-ALib JSL1 L>.j_ii w ^«* 
j! La^_*j aI (jill (_jjL*_UI (jiii L-uajl lj_a uf 111 ij . f ajLu'i 1 1 t_j-<^ II ilSL>.^Ll 
jljjj 4-±tfti jj_jj-i jrijl^a jl sLLJI I ■>- i^lj j£u f<J . Jlij Jl>-I I fjlj -Vij «J ujJ-*- 
iiiy.1 j, .«..i M. Foucault oj-SjJs jTj »J_3jLLlI1 (_jVjj j'jj^ ^Jj ^-^-^ o^j^' 
j .' ^" * ~ I JaA_j .4JLS^-»- d * j .'^; ' j '■"_' i^JJl IjljII ^jJJ Ji^i j 111 j^^ j-° j-j-Mj 
t(Jjt-n]L> ^J^s-_ay5 ^a Lo ^ic ,3. " ' ° ' ' a ' -^ e '-^> lu ^" L* Lt^ J3 J '-^ 4_Ljan n C 

. Lua jl ^ 7-lj^>ij^|J 4"i_lLl9j 43j!fl j^Sj LlAj 
j<Jj «-3ljJI j|U Ijuvlj LiajLiJ jV *5j i iirttl «JL 'L-Ji-C j^JJLl I ilUU jl 

[jjsj . TjljJLI 1 jl^I i^^jJJ J^-^l Jj*-^ jt 4Jt_i jja Lo Ij_lS, 5_iJa^jil ^jLuJI 

1 £ Li_<Vjl I I »_5ljJ| CjL^-tis IJljJLI Ja-uej j^^>- 1 ~ jb>j- Ij-i-aJ Jj_scj <l -■■ ^' jVI 

sjUIj t jlj_till £jLu*a j^J jjSLII 5^-Lu« j^ic \ jjII jl .(jjj-i-S/l jii| Sjlj^IjJI 

lrcjs-L^LI ^jL^II jjHI (jj* 

lLUj ^^-4 1 1 g rt j A*i 1 it *C i jplj^oJIj .^LJll Ji_*_i julj^aJI ^Lj Ij-jl^-Ij 
f1$jl (jr^- L^JaJj (^Ij t^jLiII jja L4I0I ji" ml jSL«J (jjJI iutll LLi!M. 1^ 'xll 
j] 4 J <1_l^ J 1 <t| JL±J fftJ ckj^ <-^g JlJlA ^li£ J^.la^ i^LlLu . i_*ljJaJI j^J ^ *J « J 




p"lj<ll*»... In 

(sLuj 1 j rt i r-i^j (jl_j|^jjj1 (_jJi j-li-Lj (jl c)^-*^ (*^ 0-°J *Lf>->l j-flll 4jJ j j-jO (_yJI C ■ I ' ^ J 

jj£, . U.Sg iJl& ^ i ' n"n i4j (3_3jjJ| (jSLcJj jLui JL3 La Ij-i-o (jl l^jju t njS 
.^jlSLoVI jJ^ i^r^ - "^ 5jj i^'.U lIi^ h^i -it,) (J-^ 1 j_a Lljj^^jsu jj ft ■*■ "i 1 1 (JiJ-l 3 
jjjo uJ j >-3j La dJl" JLnreJjJI iL»»j_jO lIijjjJLuI id j'sj m^^LII L£_ljL£-iJ.I 5JL>- ^^Ja 
« jli"i j.n Ljj-Sjj . l_Ia.il f LojLj (j£_i (jjj i5j ii" i ii a jJI^j Xi <J^-°j-l' l>-* <JH>^ 
L j» Sj—a tjj-Gj-v- j I i"l ■>. Vlj <jUl_>- I j q I \ iZi i'&j-xj J__S A \\ i a (jrulj-3 <jj J[>---1 
(jjjj-^jJI j I, i "i -*■*-! I (J^l—i. jjja Oj^aj i^jL_i__dJ 4_jj----) lIi^ i^ t..o (___(_. f*"ij -k 
^jLxA i * ,~,."X"\ (jrt*-J * '^^LH^'i -^1*3 ,_JI (jolj-iJl Jjjjfc-b L__-_l al5 ^JJI 

«_* j-ibjJl (jL^ 1 ift n i^jLdl £ya (L^_l__j) L^-al ii " Mil t^SLa-11 (j-« (j^ 'M 
[4-iju^ j litl j»jl»-II (3^ ' "~^ t J y- Lj= * ,j j ij-t-oLxll *-UJI (3^-i-uj' (j-"L-±^ (jSL^jj 

sL-Lj^-u-fl".? I _l_.lj_iI1 _._i_l lj j"'^ J^flJ 4j^ t^ul^SJI ^JlC jjl LkjLw iLLti>. (3^j 
jjl (jjJJt) --^ ^JLxll-J tlajjjjj (jl [j^-4J V d J ^_U J.' *\ Jl^Ij^ -i>*-J (ji -^ '**> * fc «H 

i. ■ j j ii i 1_jjjL3 I ^l< -»>j (j) (jjj—u IS j 'ISj.a * j Wt i n"i X '/'** ■ " M £$-flJ Jl J-j-oVI 
d^a^Lc (j^ >j» j' O' ^J-*- 1 ' , - iL * (J^ tJ -*^ i!=l3_3j ,(_)Ioj-ja j _i - •• A"i ^j jl n". '»VI 
(— di>- (j-a^J ^jrlll (4Jj1_jSJI j^jLija -i>**JJ (jjl ml! ojjjJI 9 j I j 11 ^j (^-o>i 4Jjkl_j 

((JjJLujJI Jal_4Ji (j-a J^>-T haj ^1 (j^ '" I JlA (jj 4JLii (ajJLjj aIxJi (j) 
J-laJ lS- 1 -"^ tf*i*Jl (JiJ^ (j-3 J^^ Li^' (^LuiJVI i_uL*U 4_L^iSte_* tfjufcj 
^jLlJLI (Jajjej 4_) 2 ' •& ' s> 'j C-. t"i\) C ,", n jp-^Jqj 4J1 JLjj ijtjjLjJI 4_a ^^ j Cjj>o 
tl * ,J a lV (0-C.jJ' t^r^- ''"'"*" . Ij (JJ) I i ii "i 1 1 n-Loj*J± Kj^a^j ,jl l j^JW 1 i^m 



7|h1aJIL) 

i^rutj il L* — p i <j $\ mi i ^jJ} ( J_a_lIjj (CjLjj^XI (5J_a ^^J — n >j 0^^' 

j! in fi ij 1 tijJL^tJ (j^ 3 - 5jj— LiaJI fftjr- "1 S"i d a y I 1 ^» 1 1 ^j] jj-Uj iCjLjjj— ail 

^ 4_4i. Jjl 1 j j '■>! J< hi " (^Ul 5Ja«JJI ^ ^1 .meiosis ^Ij^L^VI 

JliJufj Lj^UtU ^>UJ ud^LuJI SJlcU : ^Sjj-l-l^ I SJl^1_3 ^1 jAla 
L-fll mi " S I «_A 3ju Ji_jv -^jl 1 a j j 1^" i—S^-jji -^V i— (j^J * 1 J J " a J J — ■ "t[ 

^j1 j a oXk Ja (j5J .S^jLLII <Ut-^u."i jljij Jutlj_3j D.N. A LjjJ! 

^ j oj n f ^g-il i ei cr^- '^ *.> i_yj-± f^3 ij ^ ' "_j ^ fl. li i a (^ 4jIj_jJI /ttic 

^yic ^;jLj_4 jjJI VI -7 1 ~ — " V SLu»JI fj-Lt 03^ ^*4J 'Ij-* (^-^ N ■ ^ '** j 

lJ^ 4j_Li=UI 1-AjL d'll olia^J ^ - (_ljj-SHI <L>-J ^jic - Lilj eL^-jIiJI I jjb 
rait 3 Luij J— laj ^^ I i_ i^L >J I t '' 1 1 " (j^. Jj«_flJ L Lu Ju>o JL3J i (J^ V I ^^-l^- >^-i lj-a 

I > j -- 1 j i «l_ij JL*A] 5-jj i i ii 'J I 2Lj_1^jJ| I j"< ." j i4_i^LjJI 5 _i j i n 1 1 1 : Ju Jl^». 

Jl 
IS^I »S_l_a jj^ 4_i-fll_i. t^r^^J-^ '*--»■ ■ '^1 — »'« — ^J_JJ 1£LuLSLl4 . I > A rut 

Lgifll iTl III 2 5 n, I iy", ,„tl i j^>JJ_iJ1 tfjjjjfc- XJJ^J l43JU (J^-*-^ J^*-' 3 L^ 3 l3 .' " '"' 

^JjLlj 4_jjj_a i~, .%» A r» il | J^_i^ j d S 1U a i f<_ij « 1 M ^j i S "i n <t i I j'^ji 1 * U4^ 
L^LlLJI JLjeji L^jLqI l^^J n>ulj-3 J>^-» ?f jrr>"1 4jS_j_uj>LSJ| 15LuL^_l1 1 




pojljijlidjuii 

, ■" i "■ ■ ■■ i Luajlj . LiOq_5.^j I '" i~i i 1 i>i t l J3*2il (jit fl I ^ ' " j i f ^g.ll_ua Jip.j 
jjSu (jl jJuu V L*jj ^j-isljJI Ljj, i^i r ^^l_j_a tjb LiJJ (_^»-j-> 4J^/ ijJ^sJI Lmj 
jJ L^.jLa Llai- jjSLm iJL>- (J I (jic -4j^-^*^a Jljj V l^^I C?- 5 ^ L-"-"l5L»Jl 
1 ' i j til OlSJjO (JLje-a Jj^aLja /«jjj«j| l jja (Jj^j ^jl (jSwCJ 4 jV*i_i i n i"> ijJaJ UJuJcjI 
ijjjaLLI oLU-lSj (J4-Sj <Jli.o. i l VajJI j ±'~ ' 4 "(«J ' " ^)J t'i" La ■ -j ■"■ (_f ! t4_k-)Li_ujV 
ujJI ^jLlII <"'' * . J " ui • -J^Li j ' -^ ^ (j£. O-aiatj 4_jJL : ~ > I i ^ " . * j j-j*ljo 
rtJjLtl (jfijl^ ^jLj 3^1^1.1 (^Jl 4Ji-uu^Lal\ ^ys jJih CiaA3 ^ jjil L^Ji LuJujsj 

rJal^JI jj i>i -%J j_L4iL>u ljufc ,j-3j ■ ^ a i~l j rfn^i »," i i*i (jl L<u1j (JjL^*<->J 'J i i^ij] I 

.,UnjMj Jilil 
L4JJ? t tg-xa (JltjJL>JI J .^ «'» J I Jj — " ■■■"' eLjJLc. Sjj^jJLl 3la j_5tULl Liilj 

: _-Lc fC-Aj-xS^j 1 urt'n J LaJ-t I tysju < r- j -^ ■ 1 »jml iS^J * ~'~' '.'''*' J ' (*£■ Jt I (_^ 

{j\ (j-a Vjb lt jrtJ^9 j ■ ■" ^ jjLiJ ^jLjII 5_C:L-tJ-i3 ^ S_a J^JcJLuiJ. I JaLiJal 
4 j *m I Li 5_t Ll*J 1 4l& J_>u 1 1 J J^k-o j . ^ j '<^ LjjJ 1 j 4jj j-uaJ ! L ^ "1 j '1 1 \ ^ j 1 "■ j ■ 
0uL^J sLLlj—a ^jLi^ei CjjJ-j-i-l 1Jl_a pj ... ^ p j a £j_ujj 1 1 ii» 2 j j j i^ll 
(jf LijLia 4_«_alj (jic- Jlj£jJjJI (j^ jjJLij (j I Jjw| -> j U"i , „j £jia 1 4_a-j^ U 1 1 
L^Lum^I (]_)-a {T-"^ ^4j-^' L?^ 3 jU *" ^ ' JL * u'j 'CA J '^ ' * ' ^*~ .' ' " L^^^-A' ^Jul 

;ojllj ^jJI (_tL*jJt <.i-y»!1 I JL& J^Ljj ( _J j >^3-VL Jj i^LUI J^rtill IJL^J 
(jj» Vju tJ JLcl tjil (jJJ >JjJ U^ i4_ui-ilj *1*JI I ^ j q ^-x- i^ij 3j_a JS ^^ 
L r j_L>Jl «j 4 J ~r o . 4—x-a j_<t * 1 1 ^jjj Lyi^ ' i *-^"J- i f-^ .' >^ ''"' '"N" (j^' "-^-^ 

2 Lob 4jo>Lc. J-*jo (jj^»-S?L Jj 1L gj mi J I ^jjLlil jjl jjt jimjl JjLjj V 

«LJj ti 'Kj , ,,tl \jjt> 4_tL>J jjJljij <L»ji-UI i)JU^J r-^Jtja (jj-Li (j^-«-!l LjlLaitJ "i? 
oj ^J I » 'U ^ I ajI i^ Vi <_jJt-iJ (niiJIj i((9__JI *JI 4jLiLjij_a))j «^ljj| 




{jj£ <j-uLa^jJ jL^-iiii^VI 03^ £>* (*i*Jl J>*AJ (jitSLLi (jf Jj-t"! 1 11 1,1 jj<5 

4-L ut - fl i2j^?^>ij -ij-^-jj '4^jl!I <i^-j ct-^- 'ch* 1 L*jJ^i>J i tyd-u-u Lu I ^u^j£.j 

;__3jj£. 1 LjiS i (J ULa ?r IU 1^16 f jji (j I ' ; I •"■ Vj 1 « CJ I J J-jJ I » L* i-C "i I (oJjiJ I (_,-3 
jj^fl 4_<al 1 n->. j-C j j 1 t " M -1-J-^tJ ji_LLa-ua-4 «Ul J_u 1 Julj La ^^ 4 . n h ) j-£h 

a , V "» " rrM Loja-J^aj ij^Lit-J L^jj^J J-SlAj Lll^>UI j»_Lfll]l (j-* -. ^ 1 iti'^ l 

j*jjtjL 5 <tl^j) (^jsLiiijVI r-ij^u jl ^ajjtjLj l^I iSjujl^. oL*jj! ^LuL^ 
^....iijil J_J f ~ 1 1 ^ LuiL^! Jo t"i t »j jry>JI tiiJi (ji>. tiJLS Paradigm 

. 11*5111 Ji£Jl <_^ L^jLIJ^j 
■j\j i_a!M * -vVl jji (3^-Ilj ^ ^ *" -""j^ l r. -• ~~\ 4_*j]iLj) 4Jjl_S_« ^jLjJ.1 <y^^ 

1 ) j n\ La . LiA Lft> 4 "1 < "lj^ ^^ ^^paj^-l (jl ^Jjl t." mi 1 (JLseua lji_Aj i(j^j>.LjJI 

j3^ (j^La^j ijLx. jiij jl^-i ^ ij^-f S^-L^aL: <LiT *) %±j$ ^j^ <S-^\ \j~A\ 

iJ7 3 I n ftjjwlj ^1 j^i tJJ-J J-^-3 < nl*I I ^ " i"f- Cy^S^J J J ' " ""' c»^ J^' ^ *' ' ' - ^~ 
iLq_^_jiS (joJ^sJl (jjJ-4 jjl ^,3 jJL-uj . ^1 ufiVI Sl—iijj Sjj^-uaJI f-jjj : j 1 j " r I 
jjSLqj i4liij LjJljscj (<Jj CiSjJl JJ>0 A-° lj3JoJ 1 q^>V LrS^J_JJ plj ntj 2 (jjJJJIj 
(3L-LJ1 (^ I iff Hij^'l jl j>a (J:j_3-LS ^jLJI jLLj (Ji-lj L*^) J-ua^l rt$ti} jA^W 

.(^.iLLjVI ^jLuil) oLujIjLJI 4oJ^ 




(ftjJlgiJliiuJi 

lj| 'O^lj . Jjj . ■i'sLo CjVj)L_a J^Li- L&J (jl>JI U^J.'^J "^J 1 " 11 4jjLaa1! 

cj»1_3 L^Ji ^Jijj !iL^ iSjujls- JuLstjLj r«-gij La I j j"i *? oV.iL»JU ^dij cujLS 

rcJj iSj^j ^ j " - - ' (j\ » j Ui" 1 11 i 2 tij-LAj 1 1 Jj*- (jLld t^JwGj CjjJ^>- jij9 i^-L«-M 
£^J^)Jil i^J^JJI 4 ±^-*3 J-^-*- ^Llj >• .^j-^j iljJI J ml 1 11 1,1 ol aL>. 

^L^Liijl oL^J>*J 'u-'^ljj ^Ai>-^ I n a ^ mi " <l jL^UI .D.N. A. HjJJ 

i4_LtAji3 sU^aLi- l1jIjl».2( ^LaJiSLa I ■* ■ *"> j «3j^jJ1i> tt ltn r^ <a ^ , i « j ( iiUj f-*J 

4j j \\'i]\ jM-jaj '"-"', ' •*- ^pJt i^-JLc 3j^ji,l 3Jj^LiJ) oV^_*jJl Jf-j-^ (j-a 

iSJuk (j-a _l_^lj J^ . ^iJI_jSJl (iLj^j^j 4_ijJiLj*U 4jj_j_uiill 4jj, to I ] Ijg A \_ 1 1 ,1 itl 
(j-lf- -(J-J-3 ^j-a joJjJI L^j jjo (jf JjJjcj r«aJ t^^iijfi-^. 3jjjl jjl^ AjM^I i±j1jl^-VI 

J^Li- (jja **^ O' 03^ Ly*-*^ J* U~ r 11 _( rfj 9-{jr£> ti-^-^J .<Jj3-t*aJl (j^i 4_-iJLc. 

ijjLi t-jL-aJf L^jl ial_t J.^ rjlij I ,$; q jLjj_«Jt jjL_ ? Jj . L-i^ jll ciJJJJ 

^ J^2?l (jt-Lc iillMj Lj.^lj_o^te-^3 f^S, (jr & tlj|jj_li Lj ■> i^i <i CjJl^*. JL3 i_^jJLI 







PfoIaJllo 

4 At, c. ^yJt i(j>i i Ml (J^-aj Lo t J-ja * i (jl Pj nit) t j^a ^-^d ^J , Ja^-3 «.Ljj_Ldill 

.tiljjj klj^L) 'ijUjjJ iOjjPsn L&jLi_a <<_■> _t-~uj I JL& J^a T^_seJ (j) jj j"i o J j >■ f 
uj^j_*_U( Clj1_£ l£j>- i_3jJl 4-^>-J 1^X^-3 L J '~" '" *"■! "^ tJJ all (JjjLjL^J 



uijJaJI j^f '(o-tjj La£ JLa.l_La jli^JaJI ^yj'-l ■';*"; ■ ■■ Ls_j i_i]JJJ Jjo Jj-flJI ' Jv4 J>j£ ..«■■■> ■ dul ^jj (*) 
J; "J JJ13 i j^l '^ iijJi-><J jJ Jjj-^ J jJli' ijiJ jU *iijjl (J^lLi ijJJI Ij j-* i^L^al mjLi ^_ii ajlj-il JJJJI 
L^Uail 4juli. j^£j 0' j^-*-> ■ LojiIjjj _jl ^L 1 - 1 ^^' j' d ijji.-^^K jLtJI |Jj(l»- jL£ I aj.i . LijJLi LjJjj j] jV 

ua^Lt rj>^ v» Jadj i Ji*jjii lJj-uj Jj ,jjuio_ji »j Jl jl* ^ jls^Jti j>J I jj. ^j . L&jlhj j.jJu V ^jjJI 
^jj. ^ ■- ■->_■ La^^jijjjl oLjJ JiLstJl ^ <cLjtjL >^J-J:1 .eL > j-jJI - ^ -1 -- jLi^^ ybj.f^^'-H- L) 

j|j£ ajS ?t_tis^_t ^SJ jjo>_La <i£j »i_3q-fll_c. ^jja LxjjLli^I J^* l>£ N ;^ ^J"i t ta , Ltlj-^jj ^^jrfiLxJjl JiL-^iJ 
r}Li >j_lSj1 jLjt_jj Ji ^Li^wlaj -. i-fc-' '-^ Jj-^- 1 h d , u ^- ^^t iL'iJ ~- ^ ^^- ^JuSg .^jjLjMJsql j hf1 a J ' ^AjiIaji 4 ^j-j 
j-u^-a J-iJeja - J 4_t-i.lj_o iL;r d_*. Jj_£:La_Ljjl d_^_i.yj .4_<L^j*y , , , 4j>U , , ^r^Jjl h ,. Jo* I a :4_jLLi ^r3J l-3j at r 
^£11 .JsLulj Jj3_j» :Jua_jJjl ."il q j, , -*-Tl tJLiiSI jLi ^ f^l ^3 , \ ^OA i3_ijjml,l 5 .U jlti d nCi . J_4>.i 

i^LjLS -1-jJ_j! tiLij_^jj_j-iJI_j kijLJ^j-^Uyij oLjlil ji jjlsjJLij (ji LU Jja^j jjiLuil ,j;F ^lc ^4jLgJjl ^^ joji Jj» 

<iila _>ji ^IiljjJI jl lLlo^ jjA i n ini Jla ^1 Lii^^-Aja (jSj roJl SjjLuI s^>*-i ^jJ) 4jj_tlU ^LLa j_ii l^Jlj 
- J_>~3J V 4JI JJ rnX^jJI J-C "Ij) +A i_ilj-?J'_J ^aj_JI ^ ;'■" ' jj^JI 0J^_uaIi J n I* i LajS kiUj LJj ^S-J^ T-^ 
ijJJ Uj-CJu iiLi.3 ,t /;.i LI 1 i.ii j^'l Lj.lJ jlj tji n " mil (jS ajUl (S-k. jiis^ j j r,1J iltiuj ^i - J-JaJLi 

jj: 1 n » j ijli'n ^j^sl^i- L4J jl USjj-i^o jls 1. J'j -^- "U 4LLS ^.ii» L^j i (S-i)j jLS (_,!!! .oljJJI jl jta. 
sjil^jl j^ -ifUU <iii4-uj OjJujJI "Ij-ulaJI (tJi (j3 iJjV'l .">! -_■■■■*■ II 1 _ h ^jl_ji jLfl . Lljjij Sjj . ■-» 'j 4jjL»jS 

j in JJul ^wl J JU Ajl tllJii ^J] l_aLlIaj v 4j urj 1^11 jW-iJ I ^j^l cjCJ I j"UI , r , l ^£ ^il^>Jl jJLA 4JjLfl_fl jS_*J 

^^jij iilliuo 4jjJii. t^jl J-3-_3 lLjMj ^1 LijJ J^^J («J iijje-iij SLli'l jj_i ^C_i ,.,\1<II 2 » jjljll jilt J-il^)J jj: 

jjc. I ;~ f tt j ^ ^_sLLaJ.I 4_n3Ls. ^Jl *^ - « LlL=j Llji jjujj I.1£j»j , Sur ii V ^Jl «,j-ii jl ■■- * ^-i j^-UI jj 

■ «3jLL' LaI^ t ^1 1 1 "~i "111 A 1 . .. \ . ..\ i j ■ ■-*! -a II 
. -it'ijjI.Hj i^iLSjI^SJI ^jC ■■"■! - j ■ ■■-■-II ^jja 4j,,,l . „Ij 4jJ_jI _^j' j^ 1 1 ■- »LVI '""i ~i^ jLsJl ri * . ,' ^-' J 

^"j'l <!L ^ j^^ ^ .J.^",.l,l 

. f jLiJ-jail] T ■ * "\ 4J9>*J,I ^oJLt 31ml.,, iijj^JI Iaj.^1 4i£jjljSJI ^l jjjjl jw i jU-ijj aL^ ; Liul j-Uil 



(HjjIoiJ I ^q ■■»Iq 

I JLA f-J-JJ (J^ '2j^a Ca\ j LJlLi^I _L3 Li£ I Il| zJIJ-uJI r-j-la cr^- j-i^a-J-dJj 

uK ^ -u>^" emepiste • ^ji • «■ LiL^-uf (^iilj - 1 • * lUjIj-jj j^HI 4_J2-iJI 

01j_jiJ_4 tJJ-Sj (jl (^5w4J ifOJJljl— J-Jl jl i— 3jl_«_U 'fftJ-iil — ill 5^, ^ -c a. ^]/LjJL>JI 
^j_4ij <*Jl1^JI (j"V_9 W-4- 1 l -^ a - 1 >^ ^j-^ 1 * (j-^ (LjLjl <i«Jl ?£-1jLj (jjlc LoLaj 4^ojl^-ja 

. f*-L*J u 4JjjaJ I l^jj iJ I Jujv 4j I ,-■ ■ "T I 
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«*<tt 



jjIj-jJ La *_a 1 ^ s* j , ,-. ^ j '4-J.3 lL^j-II j -i '-^- I (jSLqj 2 

JL>JI djLjjiajj .^-&Ul I Job JLo -s^j-^ j^i o* b*#^ 
. SjJiiJ JiJ Lies . iLcLuilj jlLTj-u5 ^ (jVt jia! Lf 

d_iL*.j i\ji s uai * 1 1 (<ujJ' 4-) fi i n " j La (JS «-j<a 
4_ii-4jJi ^c » m gj <jl ^jll LfiLuJ V i^LuijI (j^aj 

^jt jJsljJI * Lrttl i ,^l_Ldl 43 1 j ^vl«JI -Sj^>-j 4_ljLlS 
4j (JjI. , t ,'i ^ jJI jLl^JI m&X\ j-4 Lo (jSJj jiLuM 

iiioLJI CjL)L>-VI oJlA JiLa ^^Ll Jt^i t il «^il^JI 

5^^ ^L ijiaiaj eiJjl mi I! SjlcLs n_£jL*JI L&Lx*4j ^g|| 

l Jul ^^yJiJj jLLlb (ftltJl Ju_S_Vj 



1 ■■> 
If 






»j'll jt . 4 j iij nlq 5j-il i^-i ,rt pr ^ i I, I Ijuh Jj-a -ij^>-j (_p=!^ial jl (3^^'j 

-» I fc \ jj^a |, t . j tiJ^LlLal ^ i"^ [_paj-ILJj i—SLS" ^ ii j 1 aIiJI 4_Lc jJj-JJ l^ 1 - 1 ^ 
plojl J}U* j-o LJiLLaJLl 4^L>. jya LgJ3l. i i."(<l ^ ^OJI 5 „U,VVt jjj ^^LcJ 

J^«H S-jL>o LjjJ : I j_J,I ! jut Jiu JajJLj ljjLSLjj ciiii.nl. j^aj .^^Ul tillj 

jusIjJI jl (j^Sjj 1 j*-" j "' * ' < 5j— i .s"i a ^ — ■ ' '-* I j f i j .", VI JS d-jaLol j_i_lj (^jJI 
<U ^jLj« • J j " 4_i_L£l rj ^->~ (jl ■ A'v ' jj t4_ui_flj /j-C- 5 11 . ^.Vl . rn^jj tt "i t>: 
^J«-VI JjJjJt JuiaSl (j^Jjj ■ dlj-Sjj-u^l (^ Uj>Sj eLi nr 4_aj £-l^>J ^Jl I Jl* 
t-jjljj * l tx ~ . I ■ Lji Ui->. alA— o-jj (jit) j-c i ~ i . t -»■ ~ i (^rt*- (j^SLu 4-j>.j Lij l£JJI 
4_cjL>- ^ ^] Jill _i ijjJL-JI A£.f ^jJI J-t-aj M-S i^j^i.1 ^j S_j_^j j J_j (JA 

Lj_i t Sj_Li»JI 3jj»idi (jja Sj a ,.,l All ^ji_J,l p^j (^^j-Ij 4jjLai,l aJui .«(_3LLJ,I 

jl (j-*-J.'J (^J-Jl JCiuII 4j1j_jJI jj^o jjia^j jl jj-i (JjO ijyjj jl Juo fdX*J i (_yl£. 
j-a 4 f .^ ^ -fc-^ (jJ-C t 1 j '■ H I J-ft lJs-Sj-Ij ^[j-i-ul ■ . j (JSLlLj .^Lll \jjb a j > "lj 
1_£jJ ijlsIjJI (j^J Lr*^*-^ J»" [ iw-lt l/V jJ^LjjJI 4 j f. jJ jjj rt~(T 4-lL*a]I Jlc1j_£J1 
LT^»-J .fJsljJl *-j« (jLajVl jLi'^J L £j^>~'^\-i jl i(ji,t i^ill jLjj_>.^ ^jjLiJ.1 (jja <Lj£ 

(jl«" ■ *^ J * 1^ ja u-i~i1l 1 JuA .lLiL^I Mi~(Vifl ii i (i-^l jl ' ~ '' d J ' * \ * ?*-4_>J jaJJ_>.L-JI 
j^ij (jl (j» "i/jj 4_a$1j-JII 4-fljjJU ^^3 ^jjhfl'U j^L a -oj A^Jl Giv jjo ^jjii-JLj 
^If j ■ ■" " « « ?t^-^a 4Jl .<Laj_*JLl Liilj ^Juj (j-C (jj_IL*_u (jjjjl LiiU^Lj Li \* . t\ 

. «_aljj| (J-uj^iJ 

(^ j-L-t^a — r^ tt ,"j1I (jtj ■ ij ' ■"■ l_3^^ i-j S^jJoLLa ^t — a yr jjjl 4_I1 u^-a 

j-* U« '"m " tj^JILuj £^_> ' Kl-^- jj£. 4_LiJlL> d In ■ i /^ 1 1 ^Jljj 4 J"*-l-l (jjl . I j*-j m i" -■■'*! 

(jni^JI c-l Ui , .,t j ^< ^1 *< -i ^ i a! r,r.<S\ j^SLj i_Lc^ : LaLLi jl Al~. ^ ^ I ^ ^ K I 

^jjj (^jJl jJ) Jj^JI Jlj (iitlj SjJaljJIj 4Jjj_11 jrU> (jLfljVl aj_2j j| <Jj ui tV 

.j^jLjJI (JlJ-uJL LaiLtil jj j ') i n j-*-> L4IJI 1[JL l> JI j i_a^L>Jl ^J 




LfcjU f^i e, ^-4^11 o-^ 'Tf-6^*^ ^3^i "^ L^-c- *~'J * ^^W IlL i'l (jl J^ ' ■■VI j-<! 
Ajio-^J)) dJjL-uJt A.f IjJb jja 4_lb ^At ij iCjUL-JI J.I cLdi L*j_<t^>u jl i^i'V ill 

aju* J 1 ' " J J """ ^ (jr-"^ fLJaJl cdp Jjjf *S? . Jj-3 JL£ 4Jf OjL£_>^ I 7i~r\ \-a£ 
A <i fci i a (Jjij J^ I ''Jfl "*- ?■"'''" L^JI J-U . 4j„L=r a j^- d "^ -^ tiULuiIl jl jljjUjiII 

jj_£ (jjiLa_jj (jl jJ Sjj^>-j ^ j i U Ijla (JH, jL-^ '-*i 4 il)-^l (j-*^*JI g-6 '^1 L. « 

5j£:LS ^1 LqIa aL^J^I ^^J] i_ >^£\ ^jj^jj j i^iill p-jij j jJ"m ^jjuj i2uij>. Soj^lc, 
■i j "v J IjLjp IjL^JV J^-^J ' J-*JI J^ L- 4 (jtJI JaJ_i5il JLLt Tj j j '"l (jl Jj .t-iljl mil 

. rO-i*JI JjJJjJ 1 l -^ ■"■"' I ^ j"i ° 

t«U£. <"' ' ■-*'■'' l^jJI fol*Jl J-A Lo J_jJl»j (jyi-C- Jift t't Vjjl jISLaj 4_LJjJ>^/l ( jjS 

jjj*~H rijfc.1 (r-i'q Juu 1 i il T u] j rtJ (_£Jj|j (^IjLIjVI [oIaJI (jl .^- jil.1 ^sj^. jJb Laj 

jLt-jJLul d_K o 1 V t Jlj_3-Vl J 1 h '"l I LT l£i ^ ^ _; • a^ 1 * joijJI jl i4Jj_o-t>» a ^j£. 

el ^ 1 a! ^ a 4_l3 I J .±s\ a j '~'l ' * ' " •_'< 4J (J-iiSLj (j| (ji^«j CjIjJLcJI (jjjl-j3 7t j t fl -^J-^-J 

(jjfl 5 j H r <L>-j_jS t~i«l j (^^jJI (ijJUJI (_j-ic. J <^» " S 1 i_3j__u; llJJ jjj . 4 \n\ ri\,\ 

ta a 

R. Penrose jj^ j^-jj U"-^ c^' ^jL*il 6-* <JjUI ^i^MI l£Hj .JLuuVI 
>L*uj (-jL^e-cVIj 5_JujfcjJI j. j 7u (jjJI j^JjJI ii.lJj I j *)| .dSj^s-La SjjfcL)) L4JL1 

, LiliSl Ji*Jl 

dJ^LiiU Sj_ci_iii (J3^> jl Cj^^ ^ ^i t-JJ^*- Jj fLJA t ? ^ ?U (_p=j-C. t>c- ^*' 
j^a . jj <^ a Jl o tfilj jl j j " ' ^-» ° (Jj tiS :jtjLiJ ^J (J_5-j^>jJLi J-c^jj 4-ij ■> i^-> <i 
Lsj) ji^IjJI 4_t_j_iii fTj j <a i^ j-c. i Jl i^iS i (jl 4jL-ii (j^ ?E-4^a Lii^LXal jl ptjJaljJI 

J_U Ij-J-^a i LJi*) jl ^^Jjjtia f 3Uj ,,. ill 4^je_>J I a j_4p . 4J^)^J»- a [^ \j I j^i ^ J. mi 1 1 
I jut (^it L^JV^JaJ (jlll SJfLoVI Jl£^j . Le-i^lj jL^ I J] 1 J-4 i2L_Lj>-Li (jji UjLs 

iLo Lo>j ^, * "■ .* j j LilJLa. (jL5 (_^JJI j^j-il I J^* ^!>jJ i-sj-uj LiUaJj t p-[ jW^fl 

.4jJL <1u£, 3jia j*iil 7r "Jjlj 




j_)jjLutI (jjlc LojL^ «_L«Jl lilut (jL£ I J] La <— £j—%j jjLi id_3ji_»-ja (3^)-* J^^J 

.u_ 3\Ljl1I (j^o LajjilLa ^iSuA aj^sol La ^jlS lj! Loj i JlJ Jlm 
[j^jjj *Js1_jJI jjl Lc f U fVi l Ps j jJLi3J LuLfl (4-SjjJiaJI flJ-^J ?j-^j!I L_3jjtj L-LoLflJ 

. C^aJI JJI^j-*-! -^l^iJ a„l r^t (J in ii 3f LlojJ 
LdiJulcj j*v cJ L>1 i^i^ Sx.Lu-i3 (jjIlG. \j i ^i~i ii <i rtii*JI (J*a4) L^ 1 -^' '(J-^J^^ a J^ J" 1 "j 

. LaLaj 1 JUh *ji je-cjjj LlA Li <Ltii)LlJ <_3a_i_u ^jjl 

( _ jr A_j t j S ii I [j jj i -rM d M", V a ,H miLLo 4_*jjI (-j-/i <^> "i_i 4j2 *(_b>»I^JU j^cLij 
*-jji Lgjj ^j-o-VIj , aL*J1 «jjLU £-Jj^M |_L^ijJll iLftjIj jj-ujJj LLijvl t^-taL-i 
raj-^mi 4_C.Lj_jLaj d ^ ' J .! .' J J ^ '" ^ (—^5-^5 i l_JL-a t _LatS~"i 4jjj_->_<a.l 1 ■— jLJj 

(( Ui ,' * '"'''■ W J ' J H )1 tlh* 0"^" ^*J i Sj-J-o L»Jl 1 ^Lj J nil (j^S ?d ' ' ' 'JlA j ■"■"'*_; 
4jLlSj fitxAjJ j j u (jrlj JjjlILj 4Jj_i^1 -t j "r"i *) (jt l j£L«uj . JU jLJtl!l 4_ s.j ^ic 

JS Lii*^ g^iU I j^i ^yu cu* *'<La Theorie physique tL^-ait ^jjj^j): 

■A-iic »^jlJ La ^\ 4_*^*.| J! " ) _' * '<"" ^J-jxq 1 a " H ^j^* t ' .- ^ *"'"' ■ "^' i-7e^us\^ A_iJ9 L< 
JjjJiJ»m J-LC- (J^a *A_J 1 (jr^C. . zialtlt 4-Jjj u^ll 4_iisL*JU t. fi A^a jj i>i->- (j_a jj^ajjl 
JaL-ujVt ^ .-.j. .^11 «j|j [jSj aJ 4jV '^^jS" .>Jjb Ij o^ v^-^' '^ 6^ '>d^ 

o^Lulj-^a ur&3 i j^&\ L^-^l o^J^' il^y t£j-*"' j->l '^ a ^-«j tiU JJ .4 jaUII 
4^Ja» R. Feynman jUijUi jjLiljj ^_jLi^ jl ^j^^a cj^I*-« j! Qjii'iinT 



JiJj-U ^ui J~>- ^j J-IoLlj ii*st_Jl J^t-A 4-j-C.bjJI J^-i>il J^-^ I ^J 

jt ^ ■ ^ , ; a yt ^LvjJll iJiJLij . L^^L^ VL!i-^ 4 ,<> ,„M5Jt Li^LCiJtl 
i«Jujl*j Lo ^jj (_ ;T 5J)i <_jjL»-!iJI *ilj-^|_9 *-jLJ9jJI <it\-^\t « ^_o . 2 j a I AC' , „V 1 

JLcljjJiJl ^j J_uayij 4jL^jJ| ^j '■"'! jt" ' ( £y& 4_^j^^,a S-ajLa *^au>J L^jl 

ij_tLJLc.j sL&l_^_i j)>j" ■ ~»l ' "I j ^j i'iIUi -^\1 a ^j ■*- ~" LL4i La . d-j_aj^_i_i_ J a il 

Jsj-S-uJ jjjIJLc. J^ll^j t_^lj£Jl CjLSj^kJ 4 ± n^j ^^ I >Ll£ JLcl^S JiiLlJ 
i.4-Ll JUU Ttjj^aJ aJ 4_L>.^J > 1 oJlA ^^ ^.S^j-iill JLse-a (j] -- i^ljN ^j_4 . j*Ltnj>- 3?l 

J j '»3 ?*TpJ t?-^ <*-*jMJU r&j-ALill dLSjjIj j^JajJI (jjs lJJLjl! Lgjj ■ jj j^Ci] ' 

((discovery i_al mi~<U ^h^j ((invention f1pA.I» ->IU,^ ^ Lla ■» * ^" ■ ,n 

Ijul ( ^iitSLj (jJ jj_uajU 4j>-j-JI Ij-A oj-k ip'.^J^-V! 4_dj^_Ls <_^i La j Jj.-t "i i nj 
. <LjllUt_JS L-dLjiLuuU wLoJ-»_M ; j_« JlJJlaJI <L_>.j_lL_> Jl3 . 4jL-lIlJjJ 4JLojj. I £>£, 
r-j—ii-J ^jjl (JLjJll)): j^yiLajji J 1 hi 1 n" JjJ^ia L>^ "Ji^-P J^^" 1 ^ -^ fl '^ ».' 

JL*^3 (Jjl^cJ j-^-il (JLjlLI tiU JJ i (_yJLi iij (j^In A J*\ Ju.j j ± mTi (jl 4-J^fcJ 
llUJJ ■ '°---- j^ 31 ,^lj » ^1 ^It.SJj VLtLa 3_QJ (jf VI -(jj I'-^t tljVLaJL^I 

Q^j^al} lLxjjjlj! ^-4 IjLJJLa^j (j^sj-AH )ju4 ^LS Ijj I <yj" ^ ■ ■■ -^' jL-u) 

► « ! 4j Ju^- j j C-J j L>. JlaJ 
r-j-jiJI (jjo fj-lJI I J-d» jijLiJ JlJ 5^Ji,Lj 4_jj^l rt «1| jjf 4jj_jsVl ^j^«j 

KtiJiiiJI ^ *l— ■ i(JL>J1 i±jjiaj ((^j^IjJI »^j-»- <jl ^^jj^ ■ L^i-j^ (_yi^ t^ i *-' eH 1 ^' 



. [(_)Ua.>UI] genius *^~ : -- i^K j-uj .genesis 






txbj-Uj SjjflJfj dJl£LI1 /cuJfcLLa JJLstj (jl 2^1 4_JiL jl^ . ISLj-jaLijuJI 4cLu> JjLfcJ 
j^a J^. i—SLLlil 4jLgJ (_y£j , f-jl r »~i 1 1 [<UjeJl!1] aj,g .it C-j "iVj ,jf I '-\'^ t<Cj mtlj 
• S^jJLu 1 -»- i t*i I j t jSL) («J lj_4 (j) j r i r C. ~Ac j ' ■ ■" Aj_^i_a (jJijJj i4iJt_*Jl 'jj -^ ^ 1Ji_lLI 
4 i ioj ejl_ij_cl (ji £-^3 ij' '-'-^ "*— ■> ' " ' J^ 0-56 ^ (j 1 -"' (jjjl— ail (jJ^_jj f-j~< -*.] Jj-A, 
(JJJLiJ' tjj (jJ^JJ JLJj i^jjj-ij 4jliir ^If. tLuii) (_^=j^ jijjLaJl 1 JlA (jl a.| iCj"1 <i*i.->.| 

I jj t- ,.^j 3»1 l>l"l fill (jJ^-i-l (j - * ^ I'ir'S d *Jl J*^? L° lj ■, L -"j iilJL*. (_£JLlt ^Jjb (^Lill 
4j3jJUJ5 1(3.10 MM (jl £)Sj1J ( _ r l! I l <&£. Li I 4_3jjJ. 1 jjjO 4_ijCji!l Ojji .(J-lLjJLj jJjjLuoJ 

Jl£ Lxisjl L^j) JjJ c4_Aj*JUs iL -*jlj 4JjJ-jfl 1 Ijj njjii ,Jjl3 L*£ i4oJLill cLuC^jJI £jja 
eLuL-uJ i I (__i_i I j->J 1 (j o i^i l_£J I (jic ' fl^ '^" 1—9 jjj LlJ I 1 i.i 1 ijj ijM jJ .. tuLuaja (j^Sj 

J^-jjj " 1 1 "1 i-Sj-mj tiHil <j^s ^ n5Lt I I (^lc L4JL3 ij^lalf! (_£l idJJLjJl tUb-jJ.1 Lai 
j^>'^ ( j-a (_flJl_lJ L4JJ . Ij^CJ (jLlj*.^! (j^»-J (_y^ i-SljJajJI jLS jJj (y->- iJjUit.Li 

4^>J1 u Ac ajjiLw jLui-Li dPjdJ '^ '■-^ *^i>*^' t^^y^j 3rtlt'U cj^ m-nXI 
JjjjjjJI ibLo ^L^iLLi^sJt Jiii j^JalTI I jui JLi-L Lo LJLc ^Ltj^iJI 3JL>. ^ 

Lfc lLJj" Mill (_^uj>J| (jiaia jjl CjJ^ cLlLsL*! ■ L^jil I JJk Lr»-jJj_uJI JiitB 2 i4, jln-il! 
,jjs ■ Jjlt'H 5_tUji JMi- ^?J (jj^ (j- 1 ^ ^ iSJljJus i_3jLlji Sji£,Laj ^ ''""' —^ iLlA 
. I 1 j' "j Lau^j^j LLili ilia Kfl^jil jjjj^l)) {j2.5j' ** 3 I? ,i: '~' L r J ^ JL?o <Lt>.ljJI fli!L4 

jj£. ijiJ_3e_JJ ^A="- J-^3-J iJj^ ^ J J^j J J '"'Jj -jj^ T "ill (jfA *CjLj(jJ( 4_L>.jJL1 

tlA-*il l>° U>^ (J^ '- ■ •>_' 4j' l^' ' lf '- - ''' i*^"t1 » 4_Li3j^£. 4-jj.tMll ^j^Su (jT 3jjj__j_u3 
^j-J Jj-^a t>^»Jt tiltj (_P-^- Ll.jJ.1 jt SjiLiJ) jl 4jj hill jl .'■"■' LA,! j iii'l 



jfC 1 -it jj i_j JJ1 - v_jj JiJl i-ii-iL^ ^jJa ojju-L^ ^ m ij ^ (_;,£ I * j i~ 1.1 VI iJ^'i ^jj JjL£ J^=LJ (*) 

, f[jLii. j> 2llJ .n'.^llj ijiLll 1 LiVL=Jl ^^i l>J^ J^jlj ^J>U Al>JUo 



I Juh Jj-aJ liL« .3 j j_j_iJt jl i "i ^z (^jiaj-J—o (jls^a (JS <4 j rt <nitl 4 j -^. LJLll jj^a 
i 3*5? j1 4Jl£, * i -« A~ (_gjjl La 5i_sjLjl j*! (JjL-a jjfc (_L* -j j*"tl (jl mi t jl j "i-^^l 

oIJ-l^JI <j^ f*ilj5JI liiJlSjj9 4JL»- ^ SJLJLl^ (j^J fj-fljJI IJLAf) UJjJLI 
SJajLus ,'i *: ; ■ -^ sX^H /.La .uLajVL L*jb auL^.^1 ti^LS' til Si__3 ^L-^ ~ II a 

JJaVl (^ic jj *4jjLji 4jjJiiSI (jV I aa oM ^Sj-^-Ij Ij-a ^ tP^** J^ 'ct^Lj 

ijjl mtl j <i > "tl (^c Lsl ,i_ijjj£d*1 ULssJ Jj_iJw>. djL^.1 (>ij| j jt"i"i «J L« 

Ji ^Tfl "i( L±Jl_3 i(_3jL»J,l IjfA '..'Ji^-J JL*-* 1 J -^ j" (jr^ J^ *" «3j-ALj» ij^fJi-iJ 

LgJuLvl jjjiti ( «<Q_Jf» ^jjt jjijJj i3j_lJ1 ^jj-^j iJ^ ^^ 6^ f -' 'M *^1 ' L ^ 1 

(jjj T^jj-^ i-flj j ir t-i-i^.1,1 r-j— laJI (jLa 1?lj :4_lsLj 4jL>-I i^jJo-UI jLLaJ (J>-l^ 
(_yi^1 l$ J "" " " 4-*^ Liiili (_3j-j-u (jjo r (Jj->iJ (JijJ^ i)£- *$\ 4 j if JiLL>JI (j£xj 



foLul JljjJ>j (jjic- j ' ■*•'• ^J W ij U I (jl ,3jJIj. . JjJJJ lJ^*-^ f '^***J j' t*^ Wri^ ^Ji 
(J^.lj_d ^li'r ^j J-£ (jl j-v iJl (_)^x»J (^ .4_3cJjLj («5litj (j^jjLaj I Jul (j-^-^J J^L 

tjjj LjJLwil jLuij «JIj^ mj; CrJitXI L^j| ^1 Lv>J_) 1 ^jl^'^l j^SLj a^j idijia 

(j^Su (j I jjU"JI tli>j-ja ^JJou *^f LiWj jl (4_5_aj_Lja 5j J <^i \ (_^| ( ^ 1 1 U~M 2 4_uLjJI 
(J^-ljJLl JU_L»o 2^i 1 ■-» <l A*'i<" JljJ i>j_jJJ 7=J_jLjJlj .4_lj-uLujT 4_*^>. 4-fcl j i«"i 

t4_uLi} j aJl AjLtlLi 'L-.^*^ j 1 » ~ j 4_jj uZi\ j ujLjjJI (jt^ - l3 i " 'J ^ ^^ *-* *< ' " ^Lu 

*lj LJ-jJi (4^_aJ (jl (j^l J j ■ >i at ^jja 4JLs i^-^lll Jjl >■ "> I 1 a A J-^J LjiI 

K iir I 1^ n f-jjj^ji «_^1^JI (jl .jusIjJLj eGJi^Lc. >* j ^*'^ i £ _ T Jii»JI (Jj-j-ajJI J j j t**i 

Jl»j li^yji Vj ^jl 1 'II ijjui Julil j^ >^'V 'U^L^J ^J S_lLhjlH 2bl Jj ^ JiiL« 



5<prts5' 



pjJlgSJI 



ajJlu ■ A jV ."X" , „VI A l»-*.}\ J^ii, . d" ti q 1 j^a j *_al^J 1 (jj 1 1 i ^>~ (jjU (Jjo Lac. 



IT- <f1 



(_^B 0JJ-) £^>" -^-^^J -^iiJI <_lL*_£. IJLjJ (j^J SjjJij-uaJI ^LojJjJLLi J^ljJl 

. U^ a j-lljjk.a ^ I -i "'^ * L^iuJ *:L<lL»JI J^JaLu (_^J-f! cj I j i ?~t \ I f-jLjj s-ljj d j '**' ' 

(jj ( [jr jxjq (^o TtiLajjall I Juk ^Jaaj Ls jS°i ^jlc id-oi-LdJ LLSjLus jjLu-C) LL 'iS < j 
s . it -^Hj) ■ < -j ■> j (jnl^ifi L-ijjJj (j^-S i j j t*n 1 1 4l^.j-a i4_JLjJl 4Jj».jJJ L$l 
Ljjjj <UjJ_>. d-ii-aj I _a_& CjJl5cjj . ^ ftUll x^i pU ^jl i^>| t-J^ju 4JLS 4jjJlLi ^j-C 

j- '' ■ ■■ *_>L_J| (jriAjj 4j_iIj 4J^j_a 'JJ '^ "'" 4^-J— i4— liLjJI 4_L>jJ,l tjj 

jlsj , Lb <Uij-»J.I /<JL»JLj /n ^L^iaI jjjs j-^t '"'^ j ' " . uj " ' jj (j-*^' t-iiilji 

J^-jlj iJJ ,' T ».' fS-^9 t3jj) ii^Tl aJ-& ^jA d jS j "i iLgjjjJ) 4_cjJj| uLtu^l [Ji-Aj 

fLSill <G| .(J^ij X^ (_j5Li i j_ii£. <~i.s- A pij-^ ^T I jls L>-j_l^j jj-^' <Sj ","* 
- aJljli 1^-i.i.j jjiJI a j iaV .iJI tjdii - Balthazar Claes ^y^ jlj-i)L 
5_iiiAju-a jj^ 1 Lv* L^Lii L3 z±\ ii^-jJ,! i)ju*.^**^ absolutness 3 _■ ^<U 1 1 _. 



^j I C1i-l=^ f I j ^" , ,VI 4JS-ii— 4 ^J_jV^ L-* IlJ-^ . "1«^ lLl*_lJ! ^U i 4 j ^ ' '■ ' ■ ^-i fj ' » 1 1 4_i>ii2_aiJ Sjbjll 

L 3j_ lj3 o-^j ,jJ ^ n bl I «tJI i^y>Lj ..-3*r/i n 5 , ,^ ;H Jjuj ^ a_uLJI ^yLi JS ljr lc jLiicVI 

l 4_Lxia_aJ! \ iJlS iZ i"*i 5ji^-^ i^y-^- 1 *t3l— *- Sjil j^_i_ij 4_i_»j lIj^.^I^ ^j !jLs_S i«^j*~it J * -*■ ill ^_p» 4— i-Lci-ill 

^lajrf _jA jJJJ JjLi JLit n Ull i S t j 1 1 jVii a i_3_oj_ta j-i La-i^ . I J ^„l in r~r j"i"i J Cj jLjJI j^j^Loj 

j£. jj^jiln u 1 ,?-^ ^ AV* ( iUJI Lilljli U^ii ijljj JLij 3^ Balthazar Claes ^M^jl^ifLi (**) 

f*JLi *-& ^ULaj i _ ? i*- 1 4 .fa * In 3JLCj ^Li>- 4 jIi_£*j jjLS , 4j\!^>-j_j-ijI <ajJsaJ! <j>i L>^ ^*^j^-* L _j-^J m ^UU 
Lddj . 5jLJJ (jjiail |J_J,I jji i'i> jll ijjjjJI tG'ijLjo-oj 4jL-=cjI 1 j^ <LjJ_5tJ ^lj j_JJ-1Jjj ^jjl j 'JaLlJJ 

8-l£JLirtb?U J-l^l J»j'« l^riljll ■'■■— J H ^Jl Pjj-Lll eliLlJ Jl Hjlc ljIjC LuiT J (_piJ>l^ ^LiJ- ."ijlrt'll 

uiLijSI ^^Lt>i <4jLstji L^J^Li jj^a (jjujLo (jlil Ll)LaLjJI_j JjaLxil <<■ *j^^J j-aj'j <L«LaJ *lJ f>aJj 



■ ■- — t M t_iJLj>- jj-d L) - i aJLiJI ^ftUitJ ^jl .nil V-lLjL^a roijJI l5>J-3 ij; i MS'H 
j' ' " a 4J1 <4j j . '. "i 1 1 jjSjjj i jjJuLls-iJI JS.hlU jl i n a i_Sl_ uijiif (jiutjJj . ^ 1 : ■' 

sLJLJa I jut ^-*m • « LoLj-j (jjjjLuJU 4jj1_jj ,-ii «u 3ju.>. 2j q-i^3 > r. . .. ^s >jj1 .«-<-" j 

iluoj^a S-ij^Lix. }UI (_xJtj^>JI tiili J^Sj j! j_i_jis Jlj>. (jJI Jo IjvXI {ya 
J-aj I J-J-^- 1 j - d ^ ' ^ ^- '"' I *^J LJ J-SLa jj-d (jj£-Q (JS (sSL^t-j ' '" & " (jiic tia 1 mi (J 
.^JU^JI jlj-^-l AJJ UL»- i Jfl.*H j^0-^jk1,1 JjUlaJI liUj (j j£ l ii 1 1 7t i ii ~&\ t(_£3 
^ ~ j "■ * M t -V "~i j i4_iJLi djLiJLj tfz-LJi (Jl J) j ' " ""* ^jif. LJiiJJ,! [J o <j j^-j-ij^vj 

Jiujj Vj ^i^ V i^p. Ic ^*UJI j ^1 ;ll =uk. jiillj j^lj_sli (jtl^lt JSL.2JI 

igjl jnl j_=e_JI i—ll j r <j_a (jjijJ-X^ Tj-itj 1 a i"i a t S L i a_*jl jl5^VI VI <L-l_3 

. f. UI JJJJ ( , t'l "x- 1 1 ^>J I (JS ^yA jJLLloj Lib La J^J 

j j i* tlaLS La j_l_aj 4 1 ^ " K a (j«Sj )<-3ljJJ 'JJ '-^ peJL I JlJjJ -^ ■ ■■ ^'- )i_o S-SlaJl 

(^ j i " « 1 1 (j| tLy-'^ (j- '(jjj*i*JI (_i-uiSJl 4_jjLo-jt! 4_^jl_ii oj_j_i*3 (jjjSLt-o 
VI a^ljjJI ^l^_Jl u ? , - .,,- Vj ^jLUI U S ,-, ,„j Vl 3 .j.aLJI J^UJ.1 

(jlil (jjjjLiJI ilai-S <lA j| jjVl (jl 1 r\)f JJ-JJ J_3^ ,4_T^-a>liJI oVjL»Jl,l 

S_»i^Lill j^il. l2jVjL>JLI JjsLsti! SAj_jjJ1 «jLuJ1 ^U-^1 ^1 .^ic- -^i«JI « jlJ$j>: 

JiJI jL3tj LaJ-lc . fj \K Jj ^Ij^-J Jj-*jO ^j <i "*" "' 1 ' 0^? f ' .' " ' ^ ^j3 (^ J~ i T> JL^ 
|J_Lva i fi mi "r^ t 1 a,.l.*(f j\ -A * ^ i U 1 1 ^^IjJi ^J^V 5^jsL£ ^ J ■ " "*' \Sj '" .' 1 1 
» jV^"i i ii i 2 Lbl yi> <_tje < tLl LLu\-ih>-| (j-LLaJj t4_«_ij_LaJI ^J1_l« (^ys L-L-aj n r 

pLULi 5lj nit 4 t'nQ -h!\ CjVjL>J,I tjt Ju>o LLUi (j_a L) »<[»JI (_^J i5J1jJ) h*l£ fr 




pOJl^SJI 

parameter«J-»J, 2 ij *; L$ia rjJ*J jt iS^jilt ^jLllJI l_ijL*jiJ1 aj-* ^a jjj&] 

^J jj-lasI J-^3-^ (Jd^^ 3 cr* * - *^lj-ll Lr^ ^ j-«^' -'■"-' u' ' ft *> (JjLfiJI iJ-^J 
Cj>LcLajJ| „i_i-^j3 - l^j I ^ j,„ -* .ll --l_tV j "a ^ ^j^Ltl CjL3LulI£V1 j-a [>-il 

stilij lIjLjI jji 4J fjuJ^u LLi-aj .Xjo Lj I JlAj i sLtja^S jJ, 1 J^ mil l_3Jl>- (JJJ 

(jjjJaJl ,J-L. -II i"ili^> 1 JlSLaj 

4jjI_A 4_oLuijj1j ijj^j^lIJu i_3jiaj . «Uj jJI i"il ^ ^ . ■■ -^11 cLj-ja ^yic. Ij- ■ >->" ^ ^ 

t^gjj 3 mjI f»^-i lIjIIi LLljI^ Lt>-jJ_jjajaSJl (_^ 5ji3 t4 t^ -fc^Li.1 jLuLi-l <LQaL3ja 
Jj-dJ 4-Lj q^ 4jj^^JJ _^, j a >J I (JiL-uJI jj^ j~ir VI (j-a jj^I w^ijJJ j y * *c r ^' 2 » 
^yi-CJ tLfcUJI Jl j ^ ^Ir I JL-i-^G JL-^JJ LlA l_4 Ll£.Jj ,M \j -I a «jl_3j 
^1 fj i'H ^jfA j-i$£ ' ,'U ' , ^'"' f*-^- 1 <^'-j "*- o^JI^^-" -Si-'j^ o^ 4jL_i-uJj,l ^ .' j 1 ^ 4. 1 1 

. J *L& I jJ I 1— Ijl^l 



.[jUi-^ill] Llj-uii- liJl jj-J ^k- 




(jjijjj . 4-iJl, I <il>. "iJ 1 AjltJI jl 1 '^ * t_J5 ^J 4il_t-uJ^ iibjJtlU LLj I'll ftp 

LiiLuljj 4_^!j . i j -*- j]' i ^ iiicj (jt ■ I'- ^ (Jj ii^Ac j_ajJL jJL^Jj jjl \ )i^j-c 

^ iV i ■**"*• ' ' (4>IaJ> Li^j aj^ii^ J - ■ * i\ a 111,' -r~ • ■■! dil ulalj^JI ■>■ '-»-" ■ ■ ■"■ 

^Jj VJ-^ tA>^l *^ J^ 4 (jj-Ii lW-" L ^ ur^ (*>^' oi (J Li L-a 1 j J "■ < 
-1 ,^^VI ^f JlJTJJU ^j ■ Lg-^.i ^-" ■■■" V ^pll i'I 1j <j-<a 4-^jLjJ j^II j*5-LtII 
j >J^I jl [^rCL(J*!jf i-jls-I c t — ■" T. I j j j fc» 1 1 L_jt tCjLLsLJjVI ;j"j ' »| "t (JjI^jLi Uoj^j 
^jJl tiaLjjj'ill J-AJ t4-jJJ j| *i±C j^yja I jj^ iluo "ifLLa a JLitL-nil J . dll f] r nil ^yi 

jjLiij\ (jrtjj (j^^W ^ii. 5_ulJLi- "Laiaj^ ^LaVI JLa t~ Mil tj^i lLjvjJ 

j j i^'"' SLa^Lc i^Luj^l (jjSj Lfl LiLc: . f«-g-ijJ 4jjiaJI Cll>ajVLl 4jL^sV1 (JjJLA 
J uj "'"■"■ "^J * d t j » ^ j j_, n rtj V J ' ■ J • "t I j ■ - *J 2 <Li£J i 4 iL^^Lc ,J] 

Vj »j JaM Tr'rll 4_jkj ^jic- (JL-J-U l^ji (j-3j -^ (*l ,jA-iJlj l> j , n <jL£ III] La 
^Jlj i^jU^U ,^1.1 in ^ -Jl (j^otjUlj .4 j<j mI<VI CjL^JjjJI Ji\ j.~ ^tl 

(jt 0-^°' ^1 Pj"^' J j— ^J ^j-^?-^ I J^-^j .j^jJI metabolism ^ijU 

■ ^4)1 »ll ■*■ ^ '. /i 1 1 t,iA TUJ (j! L^-«J '(*LiJI lLLijj^U Lfl^Li- iS-a^—fcil oJL4 
J j ^- t"il flljl (_,Jb ttj-jj^ (>9 4-jJLl 4_d_i^ lZjIIi 4_ij1 inJ>.VI t^jial\ .L^L-I 

iUiL^ L^ii ^l^ji ^\j ,~\\ Ux>JI ^ya ^5J Ld^uj r ^ a y\ j^ljiJl L_flLiu^l 

iJLjj-ja iZ i J te J (j-3 ^ j <* 1 i "■ i- V ) a^JjJI <J I± jjj >■*■ • * "- * t | ill fi (j)| La Mj^i 
J5iaj 4— UUJ J , A ll ajL»JI ^Lj— " L7^ 0-"^J Ij-JJLAl tjl J mil IIl4 ljt^J '? flUI 

4j j*jlSJ? 1^^^ Lua ^lj^ ^-jJ^V ^]j Z*^ 1 [!!!] g^lUJ i^>?>Jl J^^l 

y^i^t g.<j ill 1 J-4 LJjl-^ lj] l!iL<i_Js .^) j *)"!! jjJl_i1 j^Ivo jjfcj iLj^jJjjj^jJ VI 
'^■L) >T *"' *>*J (jt^- 1 -3j^j-II (_yJJ I -iJ-^ac-o ■ ^1 L-.II LIj j;jQi .4jjL)_L-aJI -^jl»^ 

. L^-JL t-^jj L^j^T j^fl 4 mil*) ^^jl^iii/ (jAJ ^jl£ 



J£ t 5_uljLJij^1 4_L-j-ll ^ . Vji .SjdUl l_.J jT jl a_,l > __jl cjUi>L^ 

J> 
. ^iSLjfc (_, a mJ La (JSLli (j- * f, y3 <rj i'^jJ.1 tjL-4 ^-3 5—3 jj-t 1 1 jljL— 'jJI 

(__— Lj pr grt,1 (^ 2_J_ijj_j_i_isVI 4_L>-jJ,1 tjl mi" 4_j_t-uLi.il I 5 ^ ^ ^ _JJjj 

-<JLtJf o^ <uS>^l c-* '^^ 'j_5----JI ii_->j4 .ijJiLifl iL.jJ.i . J*.lji1 

** j * "■ j j I 4_— . >Ji_ -ci jl i4_i_— _ 1L ^^jj-i-uj Laj »JiL_ijJ1 «J_li 1 t ■ * J ' -*• *V ' 

jiij_wj .(^(jj^jjf ^jtlL) 4_l3IjJI i2jLL=_,l 5_*KJ! J^->i Vj) .U^'^ tu.L, 
jjjaUaiJI u-Lui'C" iii^H <Jjj-o u^- 'jj^~^ iL>.j_ii liilLMI 3_L.j_tl lJJI^j 

4j^_j_U| . t j * A" ^—Lal -»- iTi [_yjJI 4j»Jl_pt 4l>-j_U (jl J a j il__>JI ^j-mJ (j^-Jj 
t^_«»Ti'v >0 J^J jjtl (jLS 13] :te_l_-Ij LjjL_1 (__3 (_jj_ljiJI (jl JU JJ . LsLvi 3j_J_a_iLa 
liJLit (j-nJ-t 4jV ■ J • "~< • " 1 1 (^ «-5l_ljJl <Lk_>-^Lu 3 * * "'"' otjjJJ x. i_)J (j-wOJ M_i 
<±_s-LJ1 _va £J3jjJ 0' J j - ^'t l >J-- Cy 'iXF*-^' 4-p-LJI jjja . J 'Cj^ JI £jL>- ^(j-1 
jja 4jLjjJ1 j^ ■* ■ t ■*■ 1 , „j ^jl jjSLaj ^JSL-^J I j-a jLi.'r I li LjL>. d_iiS <_Jjl!_x_ij jjl 

jjjSj jjl (JjsLj (j) j] (i_vLJl * j W) j uj (j-I 'lP'JL^ ~ ^ J'^*^ i _tL- ■ (j " "*• "■ M iJ^"' 

4— j-cL.t.* ~*-*$\ -> j I « ^ 4_x5_illJ| 3j_SJl (J-tiJ i—sLEall 4juL>- (__3 : IlXj>- ; jj J ■"■ - 1 

jlj^l (J--3 ?t_A_jjJ JL9 i—aJjJ.1 4 _i r I>Aj| ;5j^_ii Jsj (Jj-i- I 4-jj-i i rt (_J1_L* 
J_fl 4J1 ("LCj^J lj-J' l_j'L_i J jll ^ * j ^ -^-tl J^_j»-^JI ^jl — ii ^j- 1_J^S1AJI j t_ ~"t j 

nj^-oLj j j II jjjs VLi. (J^l (jjj—a-jJ^j^—LjV) jj-ujJ j_j_? Ll) Lj . L^___!_j_ri 

— i ii ih'S I _jj» ( jj^_Mit 11 ,j^_5Ji lIi 1 j Ij 1 iii [__3 I j i*s <i i J_3 ^j^ulj^ j nil ^Vjjfcj 

oJuk ^_>iiJLj {j£J i5_J_9^l .-.t ^ .... -^tl i 2;;1.~^1 *__3jJI 4J1S" ^-3 5ajJLc <^jL-Li 
Lr _a__ J -uj 1 J_A j^fi-v oj^Lcj .^Lipji (^jia-a-jQ Lp) (j^. '"■" ■'■• ^ j_a cjLljjJI 

_jLs!>LiJI l^jji jji] d_La_T >_j I Pi ii -*. t nJj-pLJ^ j n1 1 1 ^ -wjJLal ||__i Jl <t_j| Jfjtl 
VL^4 ^r j" S^x3.il «j_t (<U_>-^J^J_5j_uVI (ZjL_J1 __£ [^>^l^.t j_ j _jJ 1 4_lA-j£_1 

jjju^j *LijJ1 jjjl>- o'L^i ^ Jal_JI Jal ^1 ii^ ^ (j^b 'Jii-^ v^-jf 

t_pjj ~ cj (jl » jtn" r n j _Ja ^/Lt>. J-J-wjl 1 i/-\ "r mi (j I (jSL i t- U _)-a (J^ 1 ^' .JL— >JI 






(j— Si! ii-3j lLo e-1 m>V Ijj>-P i£j-i'.'^ g -4^-1 1 ^U^j jl! ?aL*_jt ^j ^ i>i'°>l 

— £t_j_ajj 4_a_^aJ LiJj-Sj — rtJjJl (Ji- J_l 'wA-^Sj . Jj-lii *LflJ) 4-ij I A \ ( _ ;r A (jjSlII 
islflijJI O^J dhJ^-Lj-S' £r}-J 4^^t-*JI o*±4$ i_,^S ^^1 J^j > n ~i 1 1 (J-»-t [1>-*J .*JL»JI 

j^l 4_j_LjJI JjLu,jJI (JSLi 2 '.j . "... a iiLuaLa 4j^_>i3 j|j_c.l ^ 5jU,J_c 

C-llj-JJJ-oilln L^jlJ ,yJj jjj—aJLij f4-fl-lj • I (j f \j "<->-1 jl I (j <1 ^ jjj t ^itl" nlj 

eL-f-iLij j rtn Ol .i_QJI jn - ■■ j ^ ■ (jjjjl (j* ■ --> ■ ■--> ^- * 1 I <Xl_Jqi £j_<3 ft ^f j .. 1^1 1 

Lcjjj - 1 i <~\ j I /_jSU idJajJI ^j^ jjjj^i L*jj ((— sjj-j-ji La ]j j <i di^ 1^1 -k—a 

(* > flit (jjaj— « 4l«_^J (jl («ixJI ^jJj iJSLifc .3jljJl_»- ^jL_L-a L-al mi " <1 (yJI 
Jj->-_JJ «_il^J| t-L>J] (_ y l£. (jL*j_±JI jjfc 1— uajLj Llj> rQ-L>J! ftLflJ , (jJajj_5_ll I j 
Jljy-ji (j^J (jh ^ J - t L^ <»JJ ^ (jL*j_JI I JlA ^pljJ (j-« tJi-S..j1l ij^l^U (j^Jlj-3 

Llls j jn mj (j! aj ^ L«_« (3 1 m'^1 I jut. JSj (3,^1 I Jl-4 JS 1 4J fcr ji ^1 
Lj^/ i Ltiiaj-c; tjljJL^Nl I jla ^-ijJj ^ 5 j ajU-.,.S\ dj ,^. lA.tl : Uj'e 5j'tl ...'iVI 

JL^jJI ^ ■iaLiJ ti JJI 3n ,„UII y^i jj g-j^J I LilJj ^ ijUjI _ji JLajJl jilt ji l:_.U-..,.VI ( + ) 
. [(jLaj-jjIlj jLjJt'ill L^j 3^-a^j ^jUI £1lJ£. .-i-> jM 4 <t,3 4JUi JLojjJI fl Jjl ijiaLj. .IjJLijJI djjjsLiJI 



n££j|n£J| * i* »■ Jo 

^UL« (_^LlJl Jjj^Jo j^C (J-t J~"_3 t(JT^ i~M <4->-J (^fJS jl ^tj i Vl ^jJb-La ^_3 abfc-uij^fl 

L^ iJLu>JI (jj • L" c^Ulj (jjj-^l JLj^I 'lt 5 ^-"^' JL*-?*^ J^' -^lU 

.^ ,0 k« t l «JjtJ( 4^-jJ *L>-jI (j^t L»-j 

J*\ mi II <j1 iJUJL^e-llI el ->J ^^ iCjl j j^IjjJI cl tiL~ <iiajj JLo_>JI Jli*' Ji.t 
.«. . .(JLajs-j illaj ^ ■"■ jJS Lljk L&jit^L-i-^^i' L/Uj -4_Lij ^jj_4jJ| t, ' « i f\l (_£ Jul 
' '^ «t| 4 ? f ■ i ' 1 j "■ 'I —j - - a JLw— a ^jrLl (J-JaJj £jij». ^-"iix-ill JjL-ijJj) (JLiis 
(j-dJl 1 3 t ii a \ 3j»4 Jl «Lj£->J * I ^. n.i'i j^lLiiiil I ij'l (3iij I JLi l 1 i'j^ i_jUciiVtj 
1 jj* JjJ .-,., .^.11 ^^Jf ^jf JLlVj ( (_3j^cf (jjj V ScLj-iVI JUa Lt-Aj n * i nj 
f* j ■'»'*■ ' (jl LiJjLs- I jjj iffiU II l_j-lljj>* ^j-4 A^jO (wJjL^. j-4 LiUj J«-Jlj . 3jlUI j. i all 
pj-iiaJI tfljlr (jilJ (jl - J^VI t^-lil - '.'Ti' q I njU'iinVlj 4jLuili!1 jrU IlLaJ I 

4Jt_Sj <jj>LjJ1 ^ j.' jj ijj^a_> ij-Lja jj-o 4J Lj i inertia ^IJJI j ^ .^.st l 

(jLojjLi '=t-LiJj (_^J-)I jjjj-jj LyJI I rt "^^j ilLijISLjJ (^1 *^jl J>J-*-J J-iia-AJ 

I^SLi t jj j tMI JjL»_J *-*^ pLL^JI I J--& ^ ijl_J.I jj-^*o .(jgntUi U (jliXlj 

fjLjJt,\ ^» ,.t ; j"i j q -Jtt^j ^/ UI i^i n't 3U>i nt 1 4 jt >jJ-1 Jl i ii*) VI (_>^*-^ lJ-J-11 
(Jjjij-j I <m. i lo JtJJ^- tj-a (*-J-*J l-^J ' < *-^- 1 ^ : r 1 ^' J^^J-^ 43lfia u^ iS^^ Cj^i 
( ( _p3j j >_«JI 4J9L (_ya <jjLjJI t_jL»JVl (jiaj^C i_jjJL> Lq-l'i aj . 4 j a _j <i » T 1 (ji 
^gjl iX\ Cj!M. '^ t a £^0 *LijjLi 4_Luaje^a ((jjjl_*3 ^i^T ft <jV! IjljJLI w—ljusT 

,4_ujL*1! 3 ' 1 1 



jylJl m-JLSn jl i5j-tLa» ^" «l< ^ Jjiaji matrix J JjLIaS jI^ <>ij cj^J^jJI jUjII ^a cLLjJI (*) 

. IjjLoJ-^Mil] a-iji-^'ii n 1 <J 1 '.'J^J '- ll ^- i;>, - 1 (j-'J-l' (j^ uL'"'"* 1 " 



v< 



1^^-^^;^ 



ga^i 



l n"<M jjl « jl— >"i inlj c. ■"■ (JS (J-aJLSl (j21» :j j dj J_J^J> 4-^^io LjO j-jaVl (jj 
l£\ ^ys *JLaJl j-cLijo ^c- Ij _i _; ■"> j-^I L^jLSJj ij-cLi C-il <tl*C Lpj .«JLaJtU 

^ pLuaJ tjt iJ^Lqj 4_i^>LiJI 4 j j mill (jf lJj-^J JLJLfi .^jLILj j/u^H tSj-*- f \ 

" j "■ ■ ■ ~ 4_kl_i f Luaj (jl C^*^ L^Lcj (JiLiLj njLSJLl — (jLajJI J i^ * a Jjjt -* 

L£j-l^J (Jj^*' ' nj i/ij-Iul . ^-L^i a i a ^_> t >J— ^ (IhJj 1 <jr^ U^-^'j (!>•— a J^ 

t_ ? jJI ^rulj^JI 3-j-°j-j 5-0 Ij. i-^i i_,wijJ iSjjLs-JLl L*jij-i-ij 4 "i-j-*.L I L^jjjLl*-! < 4*. j .» " 1 1 
j^t SjjjuJI t~il f i j.^il l i ; LLaV >-*-T ^iio (<uj|^£JI ISL^IS!^ LijU^j . LsLqj 

4_^jJ,l (JljjJlJ pJ-ijj-J-A i " 1 1 *Qj * i ^» a (Jj_J_a (JJS iij»l ^3_-w <4-lBlijJ,tj Lfcji-ie-Jj 

i4_jj_£jj.t I gf| j rtiLiLa (jy !L > . jl t<j^ hill 3jj_i«o (j^ij (j) i ; n u*>J lj£L&j 

. 4jj-tillJ 1 Jg J a LS « j rt_t ' ■''J ""■-»- Jl^-Ij (JI^jji J^^^f ^> * '^ 'Ij iSj^tfjja 3jU_p) 

J_3 r ^ ft "' "' 'i ' Cl I J J I ^ "i M J -h-I-i-uLoj VI Cjlj_J (^1 "J I (jijlj-aJlj ^Jl—iil jjj 

;4l^K"d l^t jfl->. 1$} 2 Ah-^t I JKi^Vl ^V l3jj>3 L^jIIi jl^ ^ ^jj k;il 

^j-a iJj!>I (^ ->J,I jLa" ill I (j5Lj5J La LjJL^j I 4 nirt > l1i^ i^i -nJ.1 ^J ^5-iJj LjJ5 

(jl ^ * 1 '1 2 t£JJ1 (Jjj-LaJI 1 Ltia ji_3 ^paj-OJ 2 L^jLJ.1 Sjj 1/1 (j\-£ Ij^SLilbJ 

jj I i^JjJ L^JJl q-A Ja^jj JL»-1j 1 -7 J J- i tiJl-J-A (j ■' '' • LJa j > c o i^H^ 4>l i »~ 

[«s-SljJt (Ji-l-1 a_atj» Lgjl-^j j-^-H 4_flj-»ll IjJ [>o ^JJ^ 1 J^ •L^f-*'^' <-<i_a 




a2j|qSJI 6jLiuLb 

^l ^ i>> n~ £jL£>D ilflLaJI 4_^IjJl!I jLfl (jJUJIjj (Sj^jJLI 3J^jJ.I ^ j *" ■■■ VI 
(jja ^/ul^-ill "Cjo ""■ ' ■> '» u' ^ 7 t rAf L-^-J* ',*->L]jjJI JJLiis ' (j * j ^' ^, **■ '' o^'s-*^ 

(2>C Jl_*-M <>Ij_j-u P(_j-iI< ^-3 *U J j I r^ " I I 4-1^-11 OJ-A ^ jLtitU Jjlt-wll (J^lIttIII 

(_3 <4J I L&.iLiLa id tx^. M n -If ) ■ -"« " A * t n .3 i >i j A". ... a 3 ,':, Qi\ 'i jt \jfcLLii-9LJ 
1 4_f->- Ld jj L>- (Jj>-3 L*-^ ' > dLi3 ^ JL ^ ' (J '"^ '^ ' t*^-- ' '^J * "',' <— flg*-" » (^ J-J-* *— ' L-^ I 

Jjja 4__uj_a (j 1 J I (j^a 4J j LxL {C, jJ I ji I _t.kl I {j^5Ll V I j i rj ■'"^ I •*— tj u l j^a 

. Jj LSJ. t 5s. I i "r 1 1 3 Jj^J, I (Jjj^aJ I Jut I Jin (j I (j5L*j Cm-k < s- 1 -Ij mi 1 1 ' ^ 'j A ". 1 1 

Ljr s f.j i^ll r"j-<u i^>>Vb 'L-y'j Vj "~'l *>jj "XtVI \j^ -w. 4.~ ill jJ jqJ LlJ] 

jl jl 1 jl j Vi'> (j I »j U" ■ n \ *i/ ^j^Ia jj^a (jjl \"y ^ *AJS d ^"'J,' 1 ^''^ tiJLjji 
I 'i'V ^ j^*JJ j j 1 »_j-j L>- j (j-4 Ljq Lai 3 i.t ii "i (i a jjj ■ --*t I ' f 1 '"' . (i *L>-_jJ L^J rt"j' " 

S^tjjjLS ^-iLiA ^^^ Ij-aLbj t^j^alj nil 3 A,„\) Atl a u> I La I jui .^jb/l iLfcji! 
jjLSj i *j? j fi t ft 1 air 1 1 ^j --N ^ rai»J1 (JIa I jui (jA^J • ■ ' "~ » M I J-A [j-uLul ^^iii 
(j I [JJ-CJ ^jlS .*L^^ jjil dJjLJ>ijJ i Ui ii'l '"' o "t "* 3_^.|j ^j U.-Y a. jjaSj (jl 4jj_jjjail 

^ui^; o 1 o-*-f-y i -^ fJUJI (jiii (jLu (j^>. jjjej 




jJ-jj (jylJI <jljJL>JI aJu4 ^j\c jsCb r«_LJ1j .l_jJl>.j '-r'J- 1 ' 3 J^ ily 5 4 M ii ti jJI i-Lij>ij 
JS *\\ q\ ajLiLcl ^^ l^U '■*. a ajj-A <j\£ . jl»V| ^t I aj 1 ".!. 1 "*■ tS^ <j' J lhi ^ 
UI £-Li! (jJJI iltiill t^LuiVl ,»LtiJ j-jLLa (^1 Jjj^>^JI ^^Lc jjLs j-th. (jj^i-JI 
I '~ ■ ** ; 7tj-S i _ T l^- (_Ls_£. o^^*- 1 it^ » a j-^~2 ' J-* tL iJ lj L^_9 * * L^-j-u 1 LgJ imi (j I 
^ JLpJl AiiUjJ ,jl {jSjU Lo (jr l^. (<^4-i)l j-t-aiij ^jl b^^' f-^.3^ f^4^ (j^ 
4_iJJI « j U~ , „" ^/ La j^Jj Jj^aJ (>;f £U (^j-i-l jJjLuj^j JlsU-o LxjjJ .oL<vKj JJ-^» 
iiajji_i_m <jl£JU J^Jlj- rjL>. «_oj La jjjj (_U<aJ < 4-Hcj jf 4_JI Jj-aJ <j\ 4_jjL«J1 

(jlSLfl ; j J a jj^i J « < n" ^^Jl ^L_iiVt jjJI Jj^ait jl^Lu LbjJj (Jj iciiLL^J j~±£. ^1 

ii^>LaJI «*->ljJ j! ^ *.'''.' ti JJ' JIJ-uJI (j^ 'ljJLJLij .4JjLs ^niAjJl . JLjvIj 

Jj "r.<i "Jl -l-U&J fr^^i "if ,jSJ iSjjJLJeja L^jli JU> ^^3 aJLxLI 5 j*Cj 111MSJI Sjj 1^1 tl 
J? JjLl^l ^ JLi-Ljl ^djj.jJI J^ggUll :4jJji.o"H iL>-^J.I J>Li- .^yjttl 

LiiJiij ijlSLja j_ajT ^jjs jl jL^j jljuI {jrA 3_w) 1^-1 Ltij^-a c±jLs jJj ^" •>■ ((jlsj^ill 

jj->-l La f^j^i >l JlLs Juj^J 4JJ -f-^j-^ (J? VJ^?*- 1 0' U^-*y • J^ljJI 4j-a3 j^^SLjcj ^^SJ 
1 Laj I 1 ^ <] \ ,j)jja_fl jjSJ ' ij -*■*:, 11 eLLJu (_3juljS ' **l ■"■^* - "I tj.i-1 jjlS-a j^a L>L*iJ 

j»-aJJj (jl *JL»JI Jj_o *^j_1i jjl IjJ ■ ^j ^ ^j^-l 3j— a :4 jl 1 q Jaj^ ,t1i i^V Sjj j i/i'm 
jLcJjil L^jl i Jlil^ (j£, drje-jll fjs 9j h±i (jl Juifl « ^U" ;,.'i Sill 5j-flL>JI J^l^ill 
ijulj-lll Lilt! (jl) (Jj-aJ jjl * j^-" 1 ■■■*' LlJl iljLflJl i(_ij_a_»Jl UqI .t_jl tt r"VLi S^jJ_> 





u*NUi ^\^i^Vi i a 
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jjjsljjl *_x^jJI (^ 3juJ_»JI j-j-nLuJl Jl a_-Q 
Ji:j-4_j jjja Ul :cL)Mj JLsLaj ^^ rjjl*X\ Jjl ... "U 

^2 1 j^l^JI (j-uljJL Uo3^-<-<^ ! 1 m r j ^g!j"( i n « j^j 
1 juA « j •"■• j [^ylJt 4_^>.jjJ( ^1 4 Jr i^-tt-j win _it 

^r* a ' }] d i -"■ ' L«j jJulj ' ■' l* ~> ■ ■■ a -j "*-- /ys ^ "1 jk> 

&gj £j_na j JljJL^MJ JjLs j-i-L Jj^J -i>^5 

5 a ■■■u.lrt I t_jjlt->U (j-JJ^I J s*J1 >4 f^ij 

ijLjJlt'^1 ^^ UbJL>.LJ jl u tip ^3j t ^.U 3juj_3- 

. dLj] /<l_UJI 1 ( i $\ ijl (j-Slxy j— >-l dL^-ji l^I 4 j »<>_> 
, I j j mm f*JUu (j'if jlj «" ml l^ J£j| jl ij im-kIj 
(SJiiLa 4jlj-*_«j dLiJl CjLlJ jl : 5 A ■ » U ! 1 i)jut Jiiju 
-»"' aj jl » jlVi i n i "it .JSLtliUI (^ 5j_i.T ,UU^.11j 
■ ^1 '"■■ yLj < • I "" j t_3j— u p-jj di_a .il t^_a^r t_j| J I 



|^i: 




^JJift i_-^0-»^ ij n" i SJ I f t) t-i I ii X 

1 oLaj (JMLij ■ JJ-H j3 — i*= 

14 L^aLu-iJ I .^i *V i .5 » ^-^ fl ^^ 



ftLijIo^Jl aA ■■! la 

J^Ai- tjJJ ijJiiJI (jjLl^ i_3jj.ij._j 'l£>*-I U^U -3 ^*i> J - u ^ 3 * - . ' " ' " o' J^^J 'L>°JU^ 
. 4jLaLj d» . .It _jl j L^jL) >]__». i_i iVi ^^1 ■ 3>"^Tg i4__J_l,l i"» t j-^ j~t) 

a_JI it-i jU^I J.t-alLl Lulj J_t (j-=_9 .3_5jj_J 4j>__o lj-jj jjt rfU^UI (j^ 

(_._ L^_4_^-3i L*i> ««L3j_tH 4jj___>ij . Sljlq _jL_Li_>] j-Jj -l^'a y l ~ -a -'^ t L4J 

lf«JLkJI l_ Sjj^tJ (j! \_fj ■'■• ' II j^—J^U (jSLdJ t rt.^lS L_jU J miij [jl (_J1 t_3,JL£J ■ Uit->Jfc. d 
j_LxJI (j-U 2ljLx„ j_4^L_ ljut j-l—j *4-i 3__>L>JI (>_lj>__l J-J^J [_CJjl fJL_1 
tjl Lftjl J "ir I (__ j_-_ 1_L_ L_ 4j>-jJ__,t 4jjj__lJ1 jl Jj)_J i j >-t_l 43-4iJ . (-Cajlj 
L^l (jrtJlj-SJt ,_— & » j n"i I— &1_ i«Jl_AJ'. *^a ) ^ o _i n" ^^1 lLljIjjjJ'Icj i^^-jjJI Jj_>i 
tljj La ^—9 jl_j LgjL_ 4_j__,l d rrinl'q (_)j <H j 1 nilLj La{ , «JL_J1 Ijjfc Lj}J » ■ "^ t- i 

JLJj Ljjpt.jL.dJ i(_ y Cj^iJ ^_>JjjL_>- J)t jj-J-aL*- -Ij-Jc-*-! (jj)Jl_lj {jJjJl (j-ui_Jl .!>->■ j) 
^ ^- " t (j I if) ii.LLii > z ft . Lu >Ji~t 4_*jial a *&j « ^11 4j>Ja-i 1 t^jua £jjj 'I ■ y Lijl 

sLjjjjLjj 1 i^-ijlj) Lu-3 Jt j >_i& ,_JS <Lj-ujL«j (j^J-H f«i m» " tlj> fjfJj -a "11 ^jja L^-loO 
,jriJljij\ ,_^ UjjvjlLo Jl>u L ^ii\ <ju^L>JI L^t_o^La ^LuSiVI llUj ijl^jj >A^I 

l^jISUI ,<JL*JI j] jl>o IwL» (jjui . (jjjjj) ^j'niU f^ic ijj^~\ CjI o 111 ^- .^-X-i 



I 



: (jj-oiJ Li j t j i f-Lj T L Lg^ljj! (j5Lcj (:Lj_iil ^^ 4 . ,, A j ^jji < fi m^j UJ^LZLo ^^ 
VI (j-oJ « ji j ill (_£.iLJ1 j.fl l -»t U joJLJl 1 JlA jl jVI Lia ,_£. ju9j .* i "itLj 
• j-t^'ifl ,31 U*ll ^Jlg. L^L^JSj I j^- ^ "■*' ! 4-11 t(OjJt_jSJI t>oljiJ fjLJI jl 1 ~^ \ 

iffi 1 11 tl Jl_>iJ Lliula_>. jrU (j^a 4j\ ' ^ J, <Lki^-^1 a LJL_a. ■ ^'j t\tl ,jya 4i_lJj 

^LLaJ j^ oLjj)->J1 J " *~ (>C jn rt luIS jlj-ji-Vl La-A i^jlUI J^' '^■j-^j 
\j. j > * i£ * ^JJuC ^ ;" - -j j)i <JSLqj (_£ jJl j_i-aj]1 ( _ ; Jl£. Ljajj |JL4> ^J-ipj'j 1 Uj r nj 
1 4-U-aj V sLs-jjJ^ i4jLiD 4-gjl (~r~i r n| t^Jk^jla (^ r^i iOLJ^jj-oJI j^a Ijlj- 

jjiaj-t-j jl Uiaj? l^ij <LJLa ilaOi j^^Lj o' j^y LULc oL^ (J^3 .(<JiJj>La 

(j^a 1 Jut j . ^Jjls ajJu IjLjT i)lju>.Vl liJjjj (JjT j^aj ; 4-j2LJ I tcji^LU <_y=L*J 

<_£JJI jjfc t^j-il J£ JjS <u1 ^^ i4j.a'->Jl JLSLA? ^ JSLA ^LjjAJ! j^IiUl 
l-sIj, A..:;, ml jjjtj ler xbLII tiiJjJ <-4tj.il l^a ! LUSLi-j ^ ^-JaL (^j-l^LII 

LlILc ^jji jjuuaj Lo ij-j2» 'J^' . 4-Lrt"i^Jl ^j (jJuas_o Jjju J i '-*i . i i J j 7>~ , n < \ II 
IjJ-i pL)^_j-flJI jn_jl^-3 (j^ J>|_> V ■ ~- _■ ->• jX"* ^-JjJ^ia i j. 1 ("11 (_>jLS J-^ l±!^JL-u 
lIjLj^jOj 1 j 1- j i^-»~ [^jJI 5Ll_>J| /<J\_C ^i 5 q U~ ( '> 1, 1 Ol^ljJaVI Jjjl (jjj J-iSf 
iUiuJl I j-ltj ■ » H UT ! ii j V a 4jljjJ| i>JLjfc J -^ ' .4_oLlJl i-LJlj^Jl Juclj-UI 
* jtaTi i.rjJJ >roJL»JI IlLii jj^l 4_uljj>- ((5 j] AJ 1jjjj3)> O^- 1 tj' J" J ^" ' " ' t JLsUJI 

.«Liil) ,»1 JiJtij-uLl altii^i t ,ji 

^4 ^jj .jjl^JI 4_L±iLa -<L£L>o ^1 ^ .irLuVl C?- 1 ^' 6-° L^J^ll^ej-L^l (j^JU 

}L«J£ws JaLuT, ,„VI I jut ^ , ,^ 1 jjVl^ .(^-^U 3 Ali^Jll JlSLiVl llUj, j^j ^ptj 

L^uLtuI Cj\l JJtjJI I juii ^lf 1 j it ! Jj^^jj ^^1 4j9jJl1I Aj j, 1^ '| j tl _£j»jfc^v J'S inj 

'LJ-^'j U^ 4 ^ {jyj-^ u^ ' ' ' ' ,?r ~'^_J pLoJI 3 ^ '_' LJ 1 ^ ,, ^^ ' ^*J i^J^J fQjl 1 " 
4 n j " « tl "5 ^ A .1 ^jl ^j ,I L U, ^>.«j J^L«j ' ^j ^ ' **j «'' jl « j'-"- -■■*' jjj 
JjUoJJl ^ j 1 m a Lr Lc , U^ *g j^jiaij L^jf LlJLiil jjrS tj^aj jl (j^lc tjj ) g t^l l 
^yajLiiui. tiJlj^jU 4_iijLa!lo « . >■ j 1 "' ' ' J d j tj ^ « 1 1 t 1 > ^."i tLaj^JiiJl oJ^J •JtH^'' 
iijUl 4_l<i1>JL JLu^^l iajj^ ^4^ 4_lU1I {yL Lot ^j" i-tl dtj ^ SLa--t--*- l ^ 

. LoL^J 4J3j^)JtLI J>jJ->Jl l2j|3 Ajua^iJI L2_>f^ ^ 



A^jIgSJl *-H III 1^ 

I A j j " f<jjJlj5Jt tJiJlj-3 (jl jJ-y (_pJI « 4j_ijjAaJ ! iZj^K i"r ll)i (jLs Jjijbj 

dJj j St, I (((^JlLJLI)) J tj U ail J) J j I^'i 1 1 JL^jS (j| . Lgjlj cL2Jj (j_>3 ii " -^G 
jl^JsVI jjLfi (ji^na Lo IjLj-a ^1 .d ., „' ft ij , LaLu Jjjtieja (JLjfcjO LgJ (Jj <i ■> 1,1 a 
^ .'_? ~" ' ""* " lj>l>^l 0.5^ (jl J-j V O^- 1 — fl (J^- *— ° ^JL>- (^^3 (Jj « a-ll J-flLJ 4JLi 

5 ; , ,. : ll d jut (jjSj 4jjL»JI L^jj-tJI (^Jaj J U^Jl JL*j_»J 3 ■ i n't juju^jIj 

^^jfc tbj>L»JI L-S^iaJl) 3-^1 V i nil (_y* LjJ JlJU L&JuJl^-o (jl (_;P->- i <J I J 'i < o 

(Jaj>J d-^-jjJ tjlajj ^L*3 L_Lai«Jl <LiJL<u>-i (jt-3 ^j J-!1 ^j" mt,l ^1 Jlj-ua^Jj 
[jjQ ,J*J /*J (jPJl LLii-JI (JLfllil J>LIej CjJ-vJ jl-4-U i-LajL^ ££_lLuaj jti i rijl ££_}Llj3 

. L^U->J (j5UJ,l 

/uJ (_paj|j_aJ I K-^"J I <j-^~_3 • (J t «i " S*^ I (jjC <j^£j La ^. L - x j I LLd L> L» Li-ua^c. 
aj)l<L (jJLc- Lui mi^LLi Oj-i-aJlat JLdJ . (_p>- « - ' ' (j "m l * LujjJ (j_a ^JiSl ;_)« -Vt 

IJUU <t_t3jjj,l ijllJI 4<t^fl (jl jj-Lc LJ15 ^>jijj0 ljl_A^ 'J-p' i^ J . "' ' rr t f^lc 

. LbjU (j^ I 

4 t? t>-la ^ -jj .^»tl i /jj'C" . .. c- j i >. j ^ 1 1 (_,1't- r 4_>JLfcjaj -- «, ■ ■• * (jl * j'' - *" - -■ * V 
I J_u (j I Jj2 , 4jJaj^t lLs jjUi-^ fO j-uJ Lr^- j-J-sa^-i (j I {Sj- > ~ ^ 'J ' 4-*-J I j^a j^ h- 
;4_oi, 4 \ Ji ^i'\ a 4jLjw| /^t-La-t aJ JIJ-uj ^jJI JjjJLi d * . -tAtl JaL*JL OjjJJI (jjLd, 
(jl Lhjj_a- i4jjLLj (jS-aJ V f-_j_L^j_« 4Jj . i"tl j .^1 ^j II d «.-i. jU> ,Jj-»- (jlj-iiJI 
<_jjxjj ij-i»-l Ot£j (_£l (^^ LlijLS^ Lui _>^l LajjJ_*j 4jjLiJ3 4jjjjjaJI 4_cJ^iri 
(jJLc I "'j ^ *■ " « 4_<ji JJ^J I «i±\j fctl i («J (jja I i j!r (Ji. JLj 2 » j l « i"i 1 1 (JJaj (j | 




.^*<:^ 



,„A j ,'^\ i . tl d _; * <* I j 1 1 « _I SjljJJLI ^y-a- --njl j>Sj jl sSj3j ' ~~ ^ tlH* <J-"^ 

4-^aj rC-l—^i iLgjIj j ■ * a j sL_ J __a_j_u'i/ 1 4_CJJiJ1 Liiajf LljIjJ *«-J3lj-II 4_«_j_j-k> 
^>Lj_a ^jlsj-jjij V! 4_L J j j> _iIi tSjjJjtja (Jltlj^jja ililil i-tLi ^L) ( _ 7 J*tjl ''*!_! "^11 i, t i 

eLxJj^ I till ij f 117JI #. L>t^ t — i JJ~ s - ' » La 1_£ jjj ■ " <"• j--a '-H.^^ La J_L*5 i 1 *i 1 i^ifl 

j£. jjLl^JI Lujj pi t l i j] jesLij j£, 5J^J-ui_LI) eLiLi_»jJaJ I j d ^ --^Ul;; A ^j ^Ctl 
Jdtl o-JlU (jrlj^l 5_L>.j_LI jji-j nj^_rij^_jJI Ji-lj Sjlj »JI j£, L«jj3 t<_jLjj_L)1 

«Jij> Lajo *(3jJJI 5l^j (_ji-1j (_^j — SJI j£. S 1 j j , ., U) 4jj_SJI »Jlt1^!iLJlII jj» £ _ ;r j_ ii 
[lAJLHJ J'^j O^iL^-^ lP-*) SJ-jJ-c ■"" ij in -y jLj /fjjl i riltl lj l\ ^jH-jjLj j iill 
jl J_££JU j-<s .oLfTj^aSJI rts_uLi 4j3j!^-*_I.I uj-*5 ■ j "■ ^ I 5_Jjl CjLj^-Lo j^i lJJLjj 
jjjiJj .4-ijajuiiJl ^,U->Jl ajuli Jl^-^-J (_-,£ LjjjL-uI IjjJ CjJI 4jjj^j*jJI l_j Liix*Jl I 

Lt^j—tjiLj (j^ij jISj i_jJjlj (jjJI ij^jJiiiJI jij^ >J1 ji ^-^'j 3^*' lt^- ^ *^JL> * J 

Cj\j\ i"r I »-« rCjLcjj^JLt ijjj^j jH JjLlUI iJLitjl i"ir. I t^uJlj tijj^Ljj I Jj_^_j. 

■ S l*.'u ^ j j > f Sj — a£ ji_3tjJI (_ iU jtutJLiaj L4JI 'j-i-1 j-iis^-« (_^l (^i ijL^fcj 

■ j _; . « " 1 1 jU>» I jl 1 1 fllr J^-flJI t^i^f r ^ J *'l (j-^- (j J ^ '" l-A-A ^-^J '51l3 
(jJLc 1, j—i-tllj -iIjLSjIjSLII j I L_jLJyj^_flJl j I .-il'ijj "<1VI ;4_jJj ^i_i UgjJ 
Jjt . t ^L>. "^} oh^ »^ i > i - il l (jja 3-j^^ u-3 Ljyj^ij Lj^jJlSLlI (JLlLl J j j . " 

Jij-^a I ^ ^ 'tl "ll JLjb (ja j-h£\ 4JVj ^ j jy La t ^ j ■*:■ Jj -^ "*' (jT j^Lcj 
1 ^^^ *(J J °J 4- j - > i (j-Al i^i 1 4-lai 1 11 ill jVo 4J^ji ' I 1 ' j ^~* r/, '"' ^1 '(^r 1 v-" 1 ^ 
4_aM-»-^ '0 J I 1 •(^Jjl >-*J (j- ,a J— ^' _J-* La Jj^e-J jl login J5L! i^-° ' 
^ L3 _ii i_$l I jn- tJ jl jSLol (■ aj^ (UaAJJI cJLLIj JlIjC i_jLlL!I jl j j « ^» — M jjJLc 



ULiiljiJl'ifljuJi 

( jS-«j 2 (j^-* 'j ^ 1 *-^ ij j ' Ju * <_J-^ f-^ ' i j ■) t ' i 3" LiLs ( __ r -3 j -^ I 

J~J J .' " ^ lt^ ^ J-^ 1 * i-^-tLil ■ 'I ">- J'iLi. (j^a 2 J 1 j "' 1 j j " (j-Lc J J '■■■«-- ^1 
^3 J-i Cj Li I ■ ■■-■-1 1 uilij ^j LlJ jjjs ( j2-a-'j1 1 ij^S-J (j-t <t_j t,n>J L) J — (j-tSLa a. ' ^"' * 
^jjq I ' i ■! 1 (j^_3_^-SJ I (j\^ Lifc JL_ijj J I j^y-a - £j -j ' i " ^ \r- i ' -*■ I q /jji ft j ■ ". f » 1 i**i 

j— i i n~ J 4 jlf j*j— a-.~i < ji"j (^JJl La S L^U.,3 ^■uljjjjl ^jLaj ' ^^ . fL^aLcJ 
jf i^yJ] j_j_ii-j 4JL£j J-J^-jJ *<j-" J^ 'ijM-LVI (jlc I 'i _i i"r. ^»Jju "^ Sajj-al 
3j_aJI J La^jj ,_]] (j^c-J-Lj iJJJJ ' J ^" ■ '■ J I j ^ .' * "' ' • ^ fl ^ * '* J * "" V j^_il^aJI 

l 3j_uj La ( __ r 3 ouj-SJ (_£jJI c- ' -—II eij t<j t4_Sj_i>Jl uJLA (_]) 4jJjj [_LL>-j 
3^*_t_U -r, ^ <j\c, SjSkj ijj-liall Jjl ■ ■■"'VI ' d rt 1 «~ l t 1 oLj i>iLjJ1 s-Lcic p^*^>-j 

cLLSJ . JL_^>JI jJL 4^1 , JU^JI jJL <l>1») ^L^VI SjLc.^ ^LiVI l^ 

l _^j—£ (jjj^-CjJJI Jj^lj £j) djl a— a ^1 " '■" ■ -I *ifj ULal a| (j-ujib ("" SjJJ ' '•"' 

^yjb Jjb - (Jltij j>lLj^JI 4jL4_iIcLJ (3lO.ll JIJ-J-uJI ^yJJ 3 1 nr'ilL 4_jLs iljui (jrl^-J 

i_3j_ui ^ N " " ■ -■ " l-i^^-j LgJ (jl >»l «_a \jJ1 (J"iL-i>. jj-« J^jj J-* ^f-slj-fl (j-« O"*" 

^li. 3j^_aJI lLUj if-Jj^aJl ■ ■ ■ ■-; .^15 ^^aljJI {jJi *j->- CjLuIabjJI Jj* •' /^* 

^1 _i t'^LjjJl -J-^^ J-* i«djjjl ^yi *-^fjJI <- r >L Jt l Ji^i ^ ^pJi Jl^-^"^ 3IjL5-5I 

tJjSla ^j (J^j] W^'*- 1 cr'! ^-^jl '^] "■! ^ _■■■■ -»-tl (j*^ <}L£ StSljJI J^Lj. (j^j 
(jl ^j\ o ) J^oj (_f I rtv-iC^LJ (j^. j^*-»^ I Ji^rtf. Lit Jl^-J LiLiJ T" ." ■** ^ ' [ <LjJjT ^Jil J^ 1 -' 

J '^ ■<< I 1 gif- ( fi rli^ (j-jjdJl Ijl tX ,".11 2 ij , ^-^j ^jLuij^l Ju>.jj LoJiLa i \ ft\W 

■ t_g^ 1 11 ill ^J^« ll *L) V^-JI' " 

JiULj i^aljJIj tj-uj-c- ji! 1 <± ..!.-»■ iLLa Lt I *"■ j "^ ^j imP ^i\ 4-cjjuJI 4_ijLlJ1 jj 
iLaLj] aIaJI Ll j g-i ( ( _ TJ aj^_La Lj_JL I i—tj^JI t jja JLS_ilL] ^^jt t L yu^Lj\l\ j>j^-j fnj< >^ 

4_i_a^VI <LJJ1_jJ I— gJJJ i(tJj>J1 '"'^ '^» "*■ "j i_i3la_c j ' * ""' ij^—uJI jj_a (j^J 9 
Jij"iL_iiIj 3j_^o .- 1 U " * L I j^M ^- ". , ..I ^o, c-j .-.. \ {j\ jc-Ltaj M-J3 LtJj 4_j_ui_LlLi 

^■^ p-qf 1;^ 

4,e 



a^ 






1 Lij 4_3_i_>iil ' "'' ,'J * ' ^"j i ' '•j k" " ^yjJl ^ -1 jj 1 1 4_oUe_ti3 ,jC. 3^)^13 ^ ^» ■ (_,Sj 

. 4j UJlij L»£. Ltiajl (j^Jj 

p j 1 • ** J.*— 3tJ ' Ji « ■ ^-« wfcj t -»c_iLjj_jjl IjUb ( _ 3 J3 ' * « ■ V> 4_ku--3T_C-i I J lJjo 

t,L>J ' 1 ' ^ j ' a ■ (Jjl - .i~<1lj i±i t j 11 l_Cj-u3j_a f-ju_tiiil ' ' J.' _) ""J} ' L? 1 -^' f*i*JI 

LbjjO j^t iU-jJ.1 oJu»j i^jjijj^aJI ^cjJJI ^JJ LuLp j^j (jV j-flljJI ^A>La 

(- >i»*J |jL£ jJ j^fJ^-j . 4_S^JlI I (JJ _S (J^ 'L jC-O £ LflJJ 1 A LsJ 7P "ifl M J 1 1 i. J7 J 1 I A Lg ijj 

Lij * j qj - ^jl_i-a ^1 , I (" mt *\ ^ ti- ti- ■>■ (jli ix—JaaJl 1-LgJ UJ"" , .U"' - - ' d ^ ■ ■'." «" 
[_jjJI 3jLi»-jJI ijjJajJI (^^jS (CjjI^SLII 3 1 j b» 1 jjj (Jj-flJI Jj^ 1 *j .4_iiLii^Jl 4j«JLj 
^jLc: (J I i^» n 1 'j^ll -^- J \ i"i 1 m-uJ tj-LIla »-S)flJ1 (ju J_jI Sj (jl LU ■»■ ' ""' 

y-l *i a a ^^jt 2 -»-^ '-^11 2 j -^Ijt 1 dJuB .4-laUI 3 ^-^lj ^ ^^a 4_iifeUI_j t Jl i^-illl 

(Jjijk. La 1 ^ * "1 (jl j^j-dSj J_3 , l ' . . -^ j . 1 " '. i rt j ) Tt.j Uij jjt 4JI_ii jjji ( I n j jl^ 
JijjljJ .&. ( .-^11 tiJjj :- 1 A ~, A^ I ailiU ^^ J-*^*-f iJ^ (j*. 1 'j ^Lj^j All (_^ £jt At I 

LjJjJfl 4_ijj_uaJ| .jjjj^.! ; " i i 1 j » < o Lutjj jJLa -Jl 1 "' *-Vl I j_4 LiJljJ jJ (^Tl^-j 

ijjjj^.jJJI i_jLLtl ^yJl (Jj-tajJI «J-iJl » jU~i ni_i jl (Jj^ :g-^,'tU ^j-c- (JiJ-jjJLi j'«~~ 
!jji^Jl j^*_^j (jl <_ilf. i T J^tJ Liojlj . t 11 mi n 1U Jjk)Jl jjjs <t_i_a_>. jLlj*J (jl i^J^eJ 
V Ljjji- (jr^=^l u^ <iiu>Li]l Cf- 1 ^ t^J^ J-=- iS' 1 ! u^l ' ^""'^^ 'LjjJj>. i'1j".. ! :.t l l 
AJJ LT^l L^-«jLieli-uJ JljJ V L ^ti\ ^JlLjJH jjJb 4^jJl ^JfcJ ,^1^ ^J '6^'j • ^ L>"i^ 
-(j^ " ■"X~ . .. j ^£| i^tl 1 11 i") JLSj . ( jjj_Cji]| jj fl i*ii S.1 1 n I j-JjJI tillJjl IJL4 (JjjLJI 
j^j (tLal vj^a «_ia^JI _pSl jJk (j "j ' ■•* "*- ' ' 'l->-9 ,_, (j^lfl ftl^'l (j^J ' ' * '^* 'O^* 3 ^"' 
, 'JO ' ' " ■■ A^Ltiaj j _ ;r ^ JJjjI '"' »"lj . 4j3 4_ol^jjaJI 4jjjLcja j j - -" jjjS (jn 1 ■ 1' t '^ a 
■J^- ' • "ij JL5 Ln-a >lilj < LJL>. J^iVij (_$ JJt juuajJI ^J t—jj-^ 1 ^ « ' '•*■ j (jl ^ JJljjj 
jji J_4 ijSJj ii;^ 1 ^ Ij" 'jj'j .' '" u| JL- ^J I -» l-i J nJj—jjLu (j-3cj .^jVI 4J_Ajil 




L-i,« j^ij jjJ Sjl i til fljut Ly3j i«<GlJ J^L>- (jja LiijJjj i4j( j ^yi ^^.Sd L* <Lo_i*3jj 
LiJl 5<c_j» < JiUt II t_a^>- 4j ajJLj (_JjJl ^ ' 4 inrljJI jjj Jij^>Lj jj! ^rt t-itl Jui 
U-£ LaLxj ij^-uj-iijlJI 4j1 i<Cj| j liJ^jdtj lIIjJlj Ljsj 1 *_3l^Jt 4Jt '1J3SL1 Lo I j 1 q Jj>j 
4-C j) t U l, I 4j_jjiaJI (jlSLlL JJtjj -jit! i4jLxiJiiJI tJ l3 4 < un\ ^LiJI t_u_jijjl \jJb Jl>o 

jLJcjIj LiJjjil) ^**^ natura naturans d_^jLW1 <L_» ^ ^Ullj natura naturata 

JjJLLij i ijj J j j i ii (j-fl 4jjJjlxj (j I tjSUj *-lai] Li j, j iSl I d_<u (j 1 7t_us IjJ I ^jja , f <J£-tlJ I 

(JS . J-C J J l» Ijjq J.J A 1 1 rflll 1 1 (jl (j^LftJ ii_! Jl^>- Jf 1 J J ' ^ » ' I (_j-ll 4 J ; rnlLj .j"ri | jl /jjj 

.(jjj^c^Ul jjsb J^«1j (jl (jSl*J <Li 
4_SL»JLa L^JJ 'jL*_3 Vj J ~* " "I-ALjJ, j_jL^j j- t ■ -^ " (J7 -4 i(_£j-^.l d i. « . ^ sL^ja 

jj_>.jj| SjuSLa 9 Jul i ViM *L»-j [jit 4JSL1MI (j-* La (jSJj t^j-c^UI ^j jj^-jJI 
CjJl>-j (^jJI cLjji^l :^ i^>ql jl J13I3I ^LjIjij ol^Ji£ (JM^>- -^jj f-^l^ 2 Al'^t I 

4_jjV1 tS^j_>.j_l1 pi _i ni jf I 4^aJ S Ju>-jj (J-4 i J^>- jj i_aj_ui (jjJI *Li_iiVlj (Jjl^JL: 

(^j Being 5-jjt^M 4-wj tJ -^j-j^ oLa-lUi^i ^ |*1a-aJj ...L ^***^ Dasein 

«_fl^cj LLlS — I'TUV a j^jSi j<J (jl — 4_Ajj3^j "JLjjIJLjI 4-ijjiiill ^JJ ■ •^"■'* La -(j-ii 

(Jj^jC^UI 1 Jl^>.JJ (jl njjSLj (jl I J ~e - ' lJI 1Jj& (jiCi J-jOJll (JaJ • (JjrJ-C^iJ I j tSljJI 

LijLiLlj 5_uujia euiL Sj^j I4JI tSein und Zeit jLajJIj ^Lijm'CJ) (jLajJlj 

• LrtajJI Lfcj^-u (jJI jLaJJI (^It tjjjjLs (jjSLj (jl jjj (j^a j-AJt (j*j 

iju» j>= ji^iflj i-oJjJUj -<l l ^> j I ,j-< j b l^ iS,?-^^^ 4 nl^t- ^ kneecap ii^jji jl 3 .^.^ i ill (*) 

. |!jLii-_>jilj l£_;_^>J.I J 1 fni I, I j^J j 1 1 1 " l ' 
^y_j aLjJ 4-l^j-C ^ i/^Lljj Lq j j f j g l^ i .^r) a * M 3i_U, 1 /ii s s , J_j_dj__ iJl S JjJjIj MJ ' ' ; ■ ■■ ^ ^ - ■ ■ 1 ^ (+*) 
= LtajJlj 1_Jj_SjJ,I ij^.nW _j! Ji-jJI jl <UJI ijuLLJI 4 « ^i jUIL Jj r^ nil ijjiLj jj] ij^-a-i ^;jl -^ ~ - 
ji JjSJI jl a^UI ^^'^ ic_jjil,1 4 ■ j j 1r-i T 1 Lol ,^Jm^L^11\ : fl — oJJJ.1 i^jLj-II-i nrii jl , . . 4j_4j_>J I ^njl^lll^ 
L*i i Ijiiiui ^ ^ ,.la ^j| ^jLjjjI ^Ir Sj^s- 1 q 4JjijJ lJ^-^'J Lfl-A a . x^l ojl : ^ n J j-1 1 l"t! ^-1 T^i , ^ *. , . ^^JLiJ I 

. [0Ua->llll SjUIj Jidl ^IJ^ ^1 

^j_i^ j>u ^IU,^j ^jjl .Dasein ^U^l ^lUif-mH JjLio^ j^a^-jj^ aj.^1 ^ .iu,^^ a_u^i (***) 

cL^h.^ tjr^ ^ ^ n 3^-^ i^-u^-sJl 4_ii]u dJ (^j-^- 1 J^^-* 1 A-^J v , ' f ' ^jj *^>-c ^ j^ -lit Jj_s-_jJI ^ ^ ■ ■■!* j.i 

. [jU*.^jJ,l] S.4J dj ^^l oIILla j_^-_jJ.I : ajjJI 



r. 



MM 



i_uiLu,f 4jI jlJI JlLo (jLfT U ^j^jj-j^i 1 jtl (^jUI i_al m. "<l SjLc| ^j t£jp_9 

^ .<bUJ1 ^ Liui JjLSj lJ>»-jl J la Ml Jj>o <-M-fc. A ' l3ljL)LtUI £yj UUiLn 
juj . U ^ '^j ; IjjLLsj LjjLc 1 ii i^ i £"< ji Ijjilj 4_aLol Ljjp-jl e\^yi La j_J£ {j\S 4j!juJ| 
r»JuL) JjALij . I_£i3 LLii 4 mil 1 £j£L ij\X\jtl\ jLi_i-u < n CiiS t- Ij I ^ 1 1 J l>*J«' j-t^ Cy 
/$±xlXi ajj— u^ t4j\l ,t_1l <L-a_Jii_3JlXI "J J ""* " (j^ 4j I , i.j 1 1 j^ <* ■ - A * ^a^^UI 

.(_)L>.jjiU }L*I '"■ ■" ^j? ^l2jj>. 4_j_j-ii jjj^-jjSj) aLo| jAjj (jjjJI iCjI j ^L^Jla 

t* * * a j-£> (jaJss^iJal (Jjbj '^ ii^"'"~ " j-ii-JLja ^LaL>. 5"aLuo y^s ■* i ' ■»-" ■ -■ ' SM I <n ^ 
i 3(>-L J a JJ>U 4^oi_3j LjLb M_xlj ^jj^L 4^ j! j»f SIIL4J iJijl rail j, i l ^il,l 

j»JlJL1J LLojLa ialjL^atj aljjJLi J -it "uTj , Lijl lit jJl>J1 JLju (<J , LaU >,g a 

. f. I j 1*1 t 1 I ll"M-l» jjj 1 L-)^ I ^IfTlTfcJ 

^jja ^(j-i (^1 J t i i 1 ijl (3^-^ ^— fl '2-^-' , ' (J'J— *■" (Jj"^-* (1)' ^' l_Lii-£i t_iaij 
u m f JSji jj-3 IjJ? 4j|j t_i^J jl (j'CiiJ V ijjIjJI i_a^LJtj t(jjj_c.jJJIj ,4jjj 

Jya JS^ <Li jj^ij fi 4 j J 1 *~rt1 jL>. jl *3LjL>-^L] 4jijU ij*J jLS LcJJ -"^J J 1^1 j 

LilSLJ i[jjjj^.ji!l j^ j j'i 1 ^ 1 1 i^j_*j a Lojj .4^jiffi o^ljl (.-is^if (jl 4j1c. (JjLjcj 
ijjjujjL^i) 1 j ^,~ij (_j£J j ^ i jj Liiiij (_^JlSI j*Jj : <J 4j_>Ji SljJ,i (jja Lo Lc._jj ' f ^" ^ < 
J^S jjIjJIj ^^usLkJI o^j>2JI ^fJI jjjlj ^>-Li a_.-^ <,„; ... a ^tIb Mahabharata bljLiUUI (*) 

^LjijVI 5_£^>Lc_^ ^-ii_aJl ^Ijijbi ^ifllJij - A ^ ■■•* ,: j^ ^j^*j rn jM fG_Ai C^ 3 .? ^->^^4-^ iaLSiJI aJLlo ^a juj 

. [ jU^pi I] jJJ. . - j^iJLi 



Jjucj LaS tLjii Li.nl (jjJt <LLojij| aj^Lc jell J-4JfcJ -^L-^ 1 ■— 3j^»^5 d a ' "*■"' ' ■■ ' 
J£ : LoLaj dUj r nt Sj5LaJ1 jl . 4_JI Jjjj^ssJI ■ '^" •■■' a l_iS^5 ^a-i^Lc (_iLj-AJl 
. jjj*jjt*lJ LujLSuuI j_J^»J *- c ^ J ) (*L^-i (JlS i») j-a La (JSjji (jJI li^a <4-ajfc- Cu f-i-Jjs 
LJjL* ^(jr" <J5 JJCJ 7T3-*I L*3J LulSJu^ '(jjlj rt'inil (J^J-^ ' l ^ L * U' £-*ol_aJI j-a 
. 4-JjjL.j J 2Iji- « > '~'*J ""* isr*^ \S^-^3 4_u IjjjijlJ 1 j ^jsLulIi ;4_u.k-Ij (jl jVI (_yJ*- 
jl <_.TeJ jj| jjs Cr**" i-Sj-C-T * ^b i_9jjifilj - (_ujL3 jJL) 1 jut J-AJJ jl (jA-uj 
.iJLseJ jL jl>i>"l (_>*3>JC. ^yJl (J-14J i Jujj^ji 5j£-dJ 1 *j_4 ; f " i i rr 'il j£j — T Jul I 
i_uJL)l I juft . JLiAl tilJi JiljU-al tV\aPi J-l=c_ll] Luj Jj i^jjxjj ^jijUl JLcjj 
. I j *■ o >'^i jl jjJ jjo t_i"i(L*l>.l (jjLSl ^jJj 4J Jf <4-uuil ji nt Lcjjn <Lol^ (jjl 
j^ i,_>jaJLiJlj -ijLJI jJL*j>J! jji Lcs p^_] -l^^J S>ja jjo jjuil I iU-kV J_aJ 
Ja-ijJI ^1^ lj-ll-3 Lie^o j.Ljj . BjiCAJI elxJt ^h j-t>JJI i_JLaj Li£.J_a . Cj L-iis Lp I 
J'CdiJ ^LSjJU La j^-JJ (\^*^ ^-^ Cr^ Lo-^uiijSo JJJ-UI j*L*_iJij'i/lj al.l^iifl j^j 
LjLJl j-U LiaL>. J^_3t_o lji_d> jl ^ . o* ill JJ-Slj i—Sj-iu . J j o -» J1 4 ti 'i^jJ (a£.l 
» '^' 1 1 ,j* 4-La_"t--c_rfi SjUJ_c i i' ■ ■ ■■! <La3j i4 J-^.1 ^ "*" ^J *^ *^U J~ir^- ** '"*-}' oS ■ ■ " 

^ rr-> Jl jl.-^ll J^ ,.i.l ^UojJl ^jujiju Hluberin jj^ MJ j_* cjLJuj-^. 
j_C jail jSUj , jj^ta j-±L Jj-oI j-a j-i-T (j^j^j-a >i>*i t^l jf hypothalamus 
4^3 jr^yjat ^1 5- t wJ!L JU^>JI j[ . JU^>Jl jLio jrJa^iil 4JL3 Lo LL ,"„ 

(^ i(_^l>o - L^J (_yulSL«Jl£ dU^. (*J^aj L^i *i. l .i.u.^ j ,j^J j-**m$ jllifl 9 jj| S-^Jj 

JL<u>JI ijjJaJ JL-*^i g.jt^"'"i'* JL3 LjJUs * j"ifl L&LLojLirJU^I CjLJS J l 4 •' ,- l 

» _;U"i 1 nj 2 J ij^j-Li- jl jLpo jps '^H-^5 ■^-•^ (J*^- J,J-*-^ J-^L^- 1 ^ (jj"lj 

*J fa4-La L^-Aj jl ^ juLiaJ i Jl. n >JI jO-Lt. i_jLLial "iJ| 4 \ '"I ^loj ^j jf 

l(jlji.t*3 {_,!£. IjluJ-- Jl3 IjjIS jlj (j,j^ iJL^rtil jwio^JLal 4jJoJ dlxJt ^£Li"> 
i_ulj^>. jjlc - j J—^Jlj 5Uj>11 I in <tl"i - Ljj i^i "i ^1 lij Lai . Lg_i_ujSoj 
ijj t< J.< i'IiM (^ .-.\IM ^"<H A j n ff>? iCjLjJLa^>Jl l^-JIlJlj ^jjil CjLljudLj^I 
Jjsoj 1 1 JU^o j^\ tj_j~' < "<* (jj-i^ JS1 < M . U j-=^l Jijji (_j-A <^^l '^ c-^uLllII 
j^4j . Ijt.j.s^- (_Sjijj_a I JL4 J£ jLb tCjLc^-*^wI,l d rt "^>j i— Sj^jlji j_A U, ^^i*T 




[j-« J-?'- 1 ' L^-J "^J — *»i ' (jj^-^ ^ J J — ^ ^ (J '^ '"" ' (j-* ^LSjIi f* J a-J J J Jj JJ I 

(JSLilu (j l t I rt -K (jj^j„t ni 4 (jjfcjj ' L> J "** ' fc ?* '"■■ "' ^ * inJ 1 . 3 1 j -*] I Cj LlLjsj 

4-j>ijLj JI'v.mi jf 5 'i j_a t 3L£Ljc_a j^[j ,jl O^y '(JLj-*JJ ^,'J^"^ J-La-U,1 jl 

aAA (^Sj ^4_i_fl '1^-v.^Lj jjl (jX*w JLse-a (_£? (^ 1 (j in iiit 3^jLiiu_4 1 gl* tsj 
JLaSJI (>a X jl* JLu Jiil <i "II ^ Imm 1 i^ rt'l I rnjl I 'b ^ iIL»JI 

j «Jlj (j! (jjj (jj3 ( «_aljJI ^ — I] i-jj !al I c\ — A=u\ 1_Lj t-n j t ^^-t^L^JI 

i li'l (jj tj-i-at (jjjj J **'** ^ '(jJiJ-C-jU 1 (j-^i l—a {jj -L«ju Jl <a ^fc j| ^ o "i i j J^i 
sULu^Jl (JLl^j-dU <Lfl_lL-uJI LliLiiiiLijo CjJl^j . I . i f I . Va (jjJaM-31 jjp» Ujo 
tLa-Lc (jpS) (jjjJL^JLI ol \ <'nLjJ> »l <tlr L^J i~ii n t(j t"i H La ^-ji-t j (jhl 
ji^l "iasLaj (JLvJI ^ ■ ^> " S t 4-ojI l-«i a ijSJi}] jJL4 (J. *jfc - ~ ! L^Jjj » <— i LfJ La->J I 

. (j-\— ajLua pi | n I f t , fi n jjT ,JjL*iJ LicJj .^ i ^i j i CjSj j^I jj^ tZj-iLS^ Lj-a 

. 1 i V a (^3 43li jj£. ( it i^ j Ls f-jjjLM 4_jJ iLl-uI j (i -n} (JLq^>JI jj^J jjl Jo 2 
jj,i.^>"r'v (jl LiJajl ji jn" i n i LlJLa i (_)ji_ji jU I j^jS ^jj-ual Jt-j "" ) £ _ ;r a Ht>i l!ijj 
tjLo-LJail (J^-lj Q .! ' •** a *J^^ UJ^ -^ Lj-J-jJjjj /ii lilt (jl < tij*C LuLbJU 

,jjj 2 ijl ,^tl 4_uutAll S.ll'Cll tiit >^H oiJi iilVi'm Uj '?•"'*' U^ ll^-'y <^^ 
Ijjfcj") (j-C.1 "iU 11^*^1 tLS'jJl c_j^_ijs ajj-SJI (JdJ-^' JlJ«ljjj ((t^jLajJI ij>^' 
f j_jSLijlI 3jij_>ii,l Cj 1 j ijJ I Ki-jU '-o *v (JJ3 (jja-t^aJJJ ii) jJLLaJI ^,j i.n j. j j « J 
L^iaJ (^jIjjJLj iOLJLa-^JI <_ij-i-a JU^j L^JLtjiij 4jJ3j-±J.I aj1«J| (JjielUiB 

gr~l ilj (jl tjJ^J . (JHUJ-C. jJJ I (_yd (Jll LiJ Lu><J I JL>J, ^^1 T'l I .ii (JjJtJJ I J-4 »_« 

LU ^ > '"j <^3j tji j4_>.tjji I J 4 iLal (_i_i^jJ1 (j^ ^t_? ''*' s 3 .J'J-^ V 1 ^^' 

<1j I "( S (_yi ^jjS _i \ lIi I .<i K j «_j uiJJj . t_i L_^ a j ' _ - j j « d ^Jj" J * (*" 

l_)j^>. ^jjj 4 i j; 1 1 jjufc jl_>oJ j la~i i j (jl JU>-1 j» j \rTt i n j 2 t(i/rijl^«t| cLjj>.^f|i) 

^ " u s •, ^ L^ai ijj_aj (JUI (jj* <_uj g^.U >jIjjJI 1^-2 short circuiL Sj_^3-5JI S^IjJI (*) 



mj^IoSJI *)flp— iff 

5jjjjSJL 4_9jjJ,I j^JI 4 j i^rHI J-_. ...II J.^^l j « nil! *-j'jj (^ JL>J LuLj _)-^JJ 

AjjLail »» "i'> 0^-3 . JsVI ,^-i^ IJj-tx^ ^%j ^ ij^^i-jiJI (^Jl ,jt 4 Being 
jJa tzjl^lj,,Mi"i,nl ^IMJi /jl ^J! j_^Vl Lu ^j'LIj ^j^ <4_JL. i^jjiiil L4I1-C 
jl> V : absurd VL«^> Laii. 5jj j ^UaJL <-■ ... J ^^j iL^jIji^Ij L^jIj_?ej liit-jj 

^■* I fUi^VI t \^jJ)j <Ll3jJiI| AjiaJl SjLAj.-r'tiMA 4jj-»jjJI oLujJI ■ ^1 -T,<" , „ > j| 

■ ^ j mjU*^ ^ j ,.,t1 JL£L*iVL> LUj rtf. -Uj -^~ ^^SL! i_dJ.jJj , jLJ^p^-VI Jj . . „ UJ i£. 

SLfc^lJj Laj ^ *j "'jl' ^jjC IllLa .JJ i riN.il j i"iM*il ^"/Hj 

i>" OJ^! ^-3>-uj J*u>. <j\ ^^L. . jjJ-a- L4J jJljj ^L^ Lx.lj-1* *J|jJIi 4Jj_t_ail 

<olJ>L>.1 i_£JJl jJL-^JL 1 >bO-al 4_i^j_s <Js (jjJlajiU *_1*J1 JaI ,j^j jl LUJ.JI 

L7 l£. (Jj idlLflj-^JI tiJL^oJlj (tl-Ki til 4 *! jt-i-^l <jja f-jj jj_a^a 'ij^SI (JL*-* l£' 

^>£!jiJI JLSLiit jj^a ^ jl-w laJaj ^LSLi 4jj djJ.1 j;j^ (jl ^ ij'rj I J.& ^ ^n^ill 
.Lalj-ijjlj 4_u1jjj j^jpjlsm llj^LoG j jjilj LJtjJ (J-*^* I. ' j 1^1 t"j Ijbjj^u Jj-<u 
(JjLa Puuej ' - j j " i">'^ sujJ *j r "■"■ L^jLSj 5j j . nf , 4 <^ gU sJ-ib jJUj j«iS (jSJj 

j-s-^j ,jl 1 jSL*j ' ^j ^ : 4jL«U 1 t^j . ,. i j jjj j^ jjij ,11 j a! "~ ^.Vl JujV ^i-i-i) 
L 3;i>ll i_ . j.»^Jl C < <u s\ 1 1 j (JI^-uiJi IjJb y-j)i>>j T 1 1\ <i.4 j«Jjt]| u_J^ < 'ijS :j1 Tj«lc. 

J_iVI |JjjLfl_>JI ^^ (3-JjjtllJI I j j 1 <j 1 i la-f o>J-£. LaLdJ JjILjj i J-JJI j^Ja 

frl ..Ull JA *JL-«U VI yi^JI ^tjj( JI^JI I Jut J->iJ j»l I JU .« LgjIxul 

^1 Lji^ -^ ' (^ 3 "' j J *~ j»L°i Ji t -*!■"■ j (jgjdl <_ cuaU jj^iljt" inVL ijfjJLya j->^- I j^ft 
p^ji«j V t<^Ji >l ijjjtlll ^t ^i"s*VI VI y_|j p jli.'i.j Vf SLoLc Lxk^ (j^i-a 

^pij 4 K m, o J5 4j3j ^ ^j JJJ 4l«J j»f S^jljjf ij*>iiJ (_^ ^JijjJI tUjJ VI 

J « ^ I L <:! tJ «T I ^aJ 4_jt ,3^1^ S^IU^I ^jLcjVt ^o pjj i Luis Vj l 1^1 n 1 J 1 fij 
. I JjI r-^-i^^j <U£. ^jj -*■ ' ^ ^j V (4^jI <_-ra 'Ij^ l>*^ 'fj^-j^y ^ tl)^?j 



*d*fl 03^ ' "J ^" '^-JiJ — '-" *' — s-UJI J_^l ^yic \-L>~jls 1 jf i I JLA «^5 
LaCS» IjjfjVl^ LdsLiija jj>.jjO ^yjl j r 11 SjLv-VI (jl Ll^j-ZJ JlSjJU (j-ui 1 « 5 I i*C.» < 
d «.<i 1 1. 1 1 j ilil ^j t*fi!lj Osi-st-a (JLt^a L4J 1 LS-jJ-j^ LLjJt, I ',-"*■ ^ ^ ^^ jjiaitj 2 
H-JiSj ^L>- f<JI 1 ^ — (_yJ-*_a_i-u-J j-jaLcJ (jV -al -t * "( im| (jin i^tjif i4_j_j-ljJI 

oj£j (jt u i j'm ^oIaJI jl i_iL -*■ til l.t *M» <JjUa_M j_^-a t[ > "■ mujT 4t>L>J 

S<_*3=jlI 1 I jLjt ^ U (jj I tly> u~3 • " I '^^ " 

Ljr 3 L^LlaJ 4_«ui (j2 jjSLcja rfilxJI : ,_} I^_j-hJ I t-j i>>j 4 ■» i>>tj i-iL^al JxJ 

(<lLJI I (j t j-CjJ 5_iL>.yi oXis JiL^a . j-SljJL) ^j^LiJI a! tVrll 4_tl4 j 5jj_xe) 

j 2 1 L^_dj ioj jjl ( _ :r J-^- ij I ^ jj (jl * jU"i 1 n j 2i aJ^j-AAJ aAjlII ^jiJ .jj-mLj 

j, )«-w.ia |<il«JI (jl ^ rfi.lt lb [_^L>JI J M.qTttl e I jj Li ^1 l^Jj jlj-^' l^ 1 -* (J"*-" 
IJLA jjC PT>-*^ U' fj^"' '"J ^ iJjtjllLj f ft mi's "r 1 .1 1 (^JJI f-^I^JI jl lift^a Myit 

JjLaj ' *j^ ■ I I f ljJ ' * ^1 i-jjL^jJf (jl ' *J L<i_|^ Sj » 1 Pi j (jl Vj jl <j — t-JaJLI 

jsJaJI jjLii (j\ (jilJ I jjfcj it_3j^JLja j_l£: Jjfc Ld tjl-Ll j^ JjJ^ l^J^ r'->^ 

Lal_<»j ^ ^iC" ^ utrft^LLo ^al^JIn . 2 ul . ,, J I 4jLIu SjL^c t^j^^-ili jJS Jjlj 1 L4JI 
LdJ^L 1 11 In 5 Lu"^ fLtJajVI JjJ-j (_-r*J ^pL^ajVl Jj-JJ tj^ («A*JI ,j itj .1 hLjJ 

j. \[ 1a^ ^1 (^(^j '<* a ol j 1_L& d Iti t~ 1 nU «(jSL*>s» Jh& jjSJj") (j5L*jo iLti-i ^-3ji 

3ju^-lj 5i^ .-^,1 aUijJI I j_ik . (S^'tA. ^ Cjlil «4_^jl3)> Jj4 (jiLIj) d_ab SjioLiuJ 
_^J^I (jjj X$-i*£2J <l -jJjl ^^'j^ - J^^' <!>* ' tJ ^ 'A^^' SA^ **-5fc-i-ulS 4_- a- ,i-uLa 
s ^ r £.j^\ ^IS^il -^ ^il^«U cGVL>e-« iJ1 l\ j^^jLuaJl 4j"ifLa^4 (jjoj 1 I J, j Si"* sLjjIj^ 
4 ii>>L>. (jLjajJI (Jjj«j L-CJjj t5jU,l aSL>iJ (jriJl [j^-j|j-i!l {jjSi ,J\ oILj l_jj_j5Lo 
i^SljJI j*.LtaJ (j£. I m,'ij (jrC^il O^ (J^^ 1 (*A*^1 • Lg-J>.lj_3t r^)-^ cA^* - W 
3jLl-«J i- i - u-t * J 1 mJ .1 .^tl jlj>.j 4jI . ^1 U* t| I JLfti ( n t"!! Tj'Cj i_3j_uj m$ JJI j^^jJI 

(^1 ^ n "1 1 j (_SJJ1 ;_$j miiU ^^^x.^Jl ^^3 ^ ... A'i «J3|^J| ' -*j »j ("1 j ->. .K I m 11 lijLi 




■q2j|a£J| a A ...la 

lil V! cr i»_>s L$J oj^ c^ ^^ ^jj-^ 1 SjLuJ! ji J^L1!I cy» Jui ^ 

.(_y*,^£.jJ d_«j (jL£ 1 j[ i <G I j «Jfl t jJ I L_fi!>Litj jSljJI £jL>- La *ij£i 3-4J (jLS 
i^jmJ-C.^1 Jjj>-jj » J"l-.i l Ljjd J-i-Sl (_tA>S aLku _1jj>.^j ■ T> <i 1 (j-sej » -J-J-jLjJi-J 
jcJL*_II aUaj ■ (j-l^-a (^jjjill »1 UUt i , jj ^JJI ^4 ■ !■">* ^ ^jj/j^LjUt <jl J_lj 
C_9j_i_u <Lj <} i n V I 4_CJjJI (JliiLI {yA (JSLli l^lj ■ A J ■ *•** I J J J| ** j * L-* * " 3 « i i U, jj 

i— S j) i » .3 2^j d ■ I £ " t I ^jljLLi. jj^a ^jLj "~<ll-tl ^ i" .-Vljj (_jlajij^iiJ 4^j|jj iliC 
4_j 2j_3 4_j_Lj» (JSLljij ^fJij) xJsl^Jl ( j*o <L_$jT u_iL_j — liaL^JI <jf <J-°J — J— 3 I 

j-^yi Iju* j_*j I ill UjIj jlj L1>i j_i_c t «_stjJI I J-4] « superstructure 

I * ' ■■"■ " LL5 (jjjii jJJI ^jL^ I j! Ltxblj Cl^joj JX ^UAJ [(JJjjs-^ 4_p.LJI jjja 
(>U j-Laljj ^^ ■ * ■■■■»" i Lc.jtj-J3 jJ— o (^ jJI »LIa-lJI llU J . *-£ljJI ^_y£. ^ n" i n o 
j^jJI J-3ljil J^H-AJ (jf (j * j ;UH ^ jjj .|_£J-Jt j-J-ijJ (__>-aJL>w *l_laj t^u i^ruul 
(^J V Lol , Cjl .L i^L^Jlj (jjiaj-tl (J^>L>. t j J Q j-CJ (jl JLJ V j_i-aL*J,l jqIaJ! 4j aj_ tf "ij 

j -■ -Nl oJ_A ■ If Jm « ".II >j ,4j ^'^* ^ 1 f, $ jK j^J Lii!j_3 i4J£. j j j i "11 

Lpj*. J-"J Jk 4.tSLui.» <jju»5 'ijrAJ'-LI l^H* 3 ^ (j* - ^ ^-11 3jJ^ ^ (J) j4_i a3 )jJ1 

>!l_CVl jjV-i^j ^iU d " ' ^ J .' A-^' 9-^'J O^J-^J^' iJ^- 1 (J "* " jJLjj 1. 1\ lis 

^Aj , L«_0 *a1a_u (j_« j— lil 1jL<lJJ I Jj-t J (JjJ-SCJ L^jJI fj^ij— ailj «L_Jj!iL>. 
3ije_aJl , c i .^11 gl ?j g, , ,i I La *^a I ^ -^" ^ qJ_tJ (JJJ-I) Jl^>- &J I j_j'-^> All Liia-i ( 
lLJjJu (jl LiJ ?t jl "n Ij-Aj . (_g j h i H 4_a_j_i«aj_) LJj-JJ £-^>^ L^H uS J— ua_aJ t 

Lva >jj»- il (-i I 4 j * " Ju>-tjJJ L_uj^> La Ljc " ^ 1 cLfl-ua^j I «i g W j jJaLUJl 
y'j ln~ (_jj t i « f, h ~ i ft «_5i IjJ 1 1) 4_j^>. 1 " A 1 ) <±\ ^ >*.\\ L) jj_a (ji* a ^ l-« « < 

[jl t I '^i" /«-L»JI tj^i-i < jij S ; i£jSj < ^i n (Jl j-. mil (j-c- S-iL^-'al Ltjjju 
^^^ * Llj^LiJ-«_i ^ j " i n a (.^J-^ ^'u c?^^ <(*Lstlflal I, Lg I d j 'i *i *t 1 1 5jj i^i II 
l_u1^j>JI ^3_«j V ' *■ * ^ *^ j ■ fftl*ll * j ^ -"■" ^^ Cjt._; i^iLjJI jj- 1 d • " .' ' 

. Lu 4j^.l_iLa L^J 4_ii^fc. LaJ 1 5j .j , ^> il 



m 



•:<>* 



i_,uilljj Cil jg&jx 

. (Y (JSLiLJlJ ^^ijrt* r ill, I r-j-jiiJI 



^jJl^CjJJl )L^l_jJI 



i 



I 



jLuisL^JI 



|si*JI 



^^jJJij ^ai^Ji ^^Liuj -.(r) JSLiJi 



J mi j tl ^^yjt. it-l^p "tjj ^ ■*■ ; 1 1 Jj.^. ^ - J i*-i n \ LaM tj"l JJ-^tJ (Jj—lAJ (JS .jjjj^C.jJJ 

4J j— a__>J (jaylS-«j| j-4j 'L/* J ' " J >>JI dr^-ll jN 11 (jrJJ [jA^- 1 (^A\9-^ j-taLol — JjJLaJ 

.(T JSLiUI) 1 g d ijj Ji^>J (_£J-!I JaiJI 
1^1 Jljj iJaLuj^l 1.-L4 d i j i U ^k CjjJl>JI Jjm nl\ (jr jujjj La JL>I Jl3j 

i^-ii ^rl^- t£^L ^ 4Jt£j 3-^-ri ^j-st (jT iji<u La (J£ . IX* Jji-af dJ ^ -1-1>j5 

^JljJ i 1 fl_m IflJ j_lS1j 4_j Ju>- J-J-S) J-^*-' J J J ■"; jl if'l Mill I j J 8- ' "j JjJljjj j if 

. Ij ( n**l I l^jJli. 

^j^a ^.1 ii'i i ,i'i <"i i ii j I VjJb \-^^jJo\ (jjlJI dilj)ji^ Ulj ' & j ,"i\t " a 4-S^~ i'il< sLLiiij 

Lal^j ,^1 ^3Uii ill ijilj (j^s Lj^ilLi 4_aLillj A-ul t i i^ill j^JJ ^^^ l3^^^ • ' , - L4 






(QliljiJl'iiluiS 



(jf I'^y ,_,'*'••'- 'tj-* ^ i2ill_i J^iiVl aa 4_jI _i Mill .^j^f (Jj-^-ij jj^. (jj.stU 1 

Ijjfc jjja L^ 1^-1.3 1 ^jj*. (_ylll J^Vl ilia- tiJIS 1j| La JLulJ jl («u!>m j^lC 
a . 1 ^"i i Llj I l-3jj_i (j I j-& ^Lju3 «LgJ La . Z a I a 1 ti "< Ai^Ll Qj. j "r ji j-J->- ^ I (J-uajl! ' 



JlJJl>- j^S IJjJ 



U /)Lc 



O^J-" 





\ 



Cil-ilhmnUpj>n4 

jl 4 jirtTI .-.I -IU,^ t| Jj V -i-i ..I ^^Lsc-Li jf ^-jI :->JI I jub (___s LJj--^ 

_^__j j«J I jj[ IcULujJI •j)y (j£ LuL- L-^jj-j jj-U La 1>j--C (_--J1 3 if> r-a-a-'ll 

Jjjja if 4__<a_>_] 4j-^L_u 3 itja Jj a l-Aj^^-i -Lie l^jj lJ^-Ju! J ■'" -i-lU , ^t I ajL_b 
j>j ___■) . ~IL,^« j J__J j, ,^1 i__a (Ju^^-a: »_«- ( L$j 4_L__T 4-4jl_9 __!_ La ^ 

Axiom ^jju • 

I ^j| jo A t i'^Ij Lj.'tV L-gj I <)l (■_■_$ 4_i___a_jj d _" -~ ^ OJ--» <J_t__>yi ___9 

^jj] ^ i\ "i "i 4__l-_--_3 <___-> ij_l__>L*JU ~l- ' ■V " i ii*V' _;__* .LjLb_j_j >_ JUX' Vj 

. (jis^J- <iJ_)L-f_jJ l_gJ9jLx_a _^3>xaJ 4-jjj__*_> 4i) 

Cartesian Project lPj^- 1 fcjLJ- 5 -* • 

d ji I (_pa.jj._i31 (j-i-C- cX> JJ '-3 ji J -/' ^ ' _, * 4 tiiv>1 p i "' 4__LjjJ__JI __j- 

*-MjJI (jl j__J] IjUZu-jI iL-OjJ_>. r«_i-ujJ (jr- 5 " J -**-' C? - ^' 5Lj_j_1S___LJ I cLjj-j__i! 
.-Lj-l-sUj JLC.lj-9 j»tjji___i_jlj ^Lalil 4_a___)J {£-*} Lr*^i)~£^ 

Chasm £jl__» - 2j__> • 

(jf La 4_i j jJ--i (____-. J_ — " - -J- <lj! (__JI j-_-ii-jJ L_A_-S-!i 1 J-* 4-^JlS xlk__j 
jtilijjlj 4_yjait| _j-u 3_j__*__J1 L__-i_jj ,^lj^__-JI J^tjJI (___-1j_s- JS L--U__U 
4_Lnil ni^l 4_jJLj_-.'^I 4_i_oU>JI i>4J _ol-5aJI _1j__G _nj (_yajL«j J_3->-3 ij^ 

^j ^yiA^ LflUi -LiSjJLI jJL_a>tl ^1 t _J___^II j _ .t.j .^IjSJI S^JJ 

i UjJ (jjJu-o -Ln_-i tlh-JJ-J (lySLnJ Vj i_L_u-i_i Lbjfl_i-__i _^SL«_t (yjJI (j-a-il l^^II 

, l_i£L__u_o a^.jj^\ |__j_jJI L__3t-tll j-jsIjJI ^ JLJ1 (jjs Ld-i 
Commutativity aJlj^l • 

AB j^ j <~^\ \ Jj^Lj. .L*j^f t j<aJljSJI KjjKl. ^j --jI j iXbpl ^.s 

g_UJ Sjujl_5kJ1 dJI jJI ^ A jjJJ.1 _3j iU" (<u ,Bu Sjjju_>JI 3LJI jJI 

jLJI jjI Bj A jjjii^l d\ JL^ - u u-l-^ AB j-jjb ^™m>_ I J-A ABu 

, Bj A (j^ijil ,j--SL__ _-,»!.-_ _s>--M L-jj*£. . AB=BA uj^j L-jl1c 




|Hjj|jSJ|6-Q-iiiIi 



Decoherence ± 3 2Jd.\ <}>${ 



j _ 



SJ>J-4-d cLiVLv £rU ^^ul^SJI (J^IjljJI CjIj_jjL1! Ijti- *Jj_hJI -I ^" ^*i?l 

Denkbereich (tuU^L) ^ja\ JL^ • 

Domain of u.^ si i jby. :^3_ii^yi JjLiI! ^Lai ~ iu,„n ^ ;.« > _^l 

.Proposition 
Diffraction j^^ • 

3^L>> jjSu "i? ^U^ i ^jjt-i^a j-'^' sdsLuj^j jtjLijf (JJo-It 4JaL>- [jUs siUj 
Domain of Propositions Llr^sM JU^ • 

, . lit rt"1 1 4^*. J /.'^ d .'JJ ' *"* ''-•J 4-*° Lujjj 

Empirical Rule 4j2jj±la\ Sj^U • 

^jUasO'La <Ual_ijj^j 2 J jtlZLuj j) Jy mi" j iM-luS (jj-^ U> l£"^) ^- JlC ''^ *Jl4 

Energy iaU* • 

.(Jl^jv 4^1-Li) iuJo^XI (^tLe. JumJLJ ^jja-^lj (<b£j^». isLL) ir-j-L^JI (Jr L=. 

I i>ni ^ 1 ■•" iti^^Lail ^LUa 5 ^ „ < i^LLiJI ,Aij|jSJi K_i\1C_i a ^ 
Ether ^pVt • 

iaji>.j 4jS j 1 ii^LSJt g Lj j. j ti 1 1 '"' 'V»j"i*iI iC-1 i_il| JS ^Lhj j—UsIjj^I 1 U ■ .1 ij 



^jjSjjJ i_ljj^t"i, a (j i njUL(«sj^-g^ JLt*£ » j .i ot l <-J>j£. LoJUC liilj JL*J 
cLjfcjjj (j n\f ^JQ " " ^ *■ I t-i i fi t, I (_,rt**t"w I J . J L>JL I 1 JLA 4j_3 j ni'crj i U i n j 

Forma] l5j>^> • 

JjLall j^l ■ ^ ■"■"* ii_tLiiJI Ij-iJi l^ '"• " ' *■-"' ■ "^ Lo_£ i3jjj_uaJI sLi-ua 
i"_il /iKi (LLC jji «*if| j) *LLLcj iS-^i _j' i {j^J Ji 3' ijr tdUj -^' J-* ^ (_>^3i-U' 

jj^l. Lfl AJ g.rt-3 J. l"l-«J (J I J>^<W 4J-J-SI 43 JU -Lj)j "l Mill fJ^LS-ul sUlI (^JS 

4 o $'<>\ jl a* f- j j i i "ill (jSL«n l!ij Ljj f.o f y_j_o jjL^ j aM (_^) f^lj^l 

^j"' ■ ■■ 1 1 (jA 41 J^DJ '^ '"'L' ''^ 'J ^J J? f ^'^ •' " ^ **-* ^ - 1 ' ^1 Lj jJ I "llsL-UJJ 

iLajUj- fj\j SLa^LnJlj (ji«-JJ 5 j ,X a jtliJj Jl JLa) ljUj_3j Lab" I JuJU>o 

^ I* ' " * LaLu d i <uC « jJjaSj fj.-it a d> j -- 1 i -"■!) ^ " ' *> " ' ■■ * 

j Li" , C.I <\^"«-> '{tjr t *- a t ^*^ t-l J ."irLS i Ui rt i 1 b ^U 11 4_i_ua_5J ■ ■ " ' I ^ . U * 1 1 
La-gj-uL-ut Jj j^SLaJU jj>s (j^J LsJJ£. LflLo-i ^fUjj-i-a iJj Luis L jj 1 j J)lnil) 

4jja-L£3 La 4juj sLlAjJu A " » I" ' ■" (-J1 

Formal Language ^>^ ^ • 

ja_ojJI (j_o 4jJs (j^i La 4jjj_i^i 4jl! jJ^SLjj tdj\ j ilab^Jlj jj I^» i U j_jj 
j_a£JLl j^j_«jJ1 .iLsol 3 jn j^ il/tJiJ 4 ii j qj wJ_tl^-5 jjja (_g^_i-l 4-J~3_3 
Jjl jl La £-Slj ^^ 4Jlj Lll rri n II tfju4 J_j5-j ^jT ^ajJiJy Vj . LI i>i ^ 

History ^b • 

die OJlTkj 4jil!lj>e_a ^^'l . -^ -^ ijUj jjh ^-jjLjJI ij«jjl^SJ' L\-uLS_i a ^B 

. tUJ LTlj<5 4jJLoj <— i L^>J 

Interference J^IjG • 

jJjjLuljO La 4^.4-^3 i 'M , .,* 1 ^, l 'j - (aJIjI^SJI ISL-ll \uia '~'^ Jj ' ^ '^ ' f-r^ 
J-tiiu ( _ 7 i£. ijjj S^j^j ^ LoS ,;j\jjLiLa (jr<uLii jj-a ,_^( JMJv) (Jj-J rtl~i J > ^i 

(yi i 'n\'^jj ^*lilj5LJI 3JL>. ^ L^jjj^» Jl a " j > -I j!) Ljjjui jLa i(JlMI 

J, _ -» 

^i t 5 oltnaj c^Lxiaji i_)J_&] Lij_o ^alif. Li_l3 j j^*"'J J^-^ ^1 jl^Ls 




p-:-.lj<ll K.A... la 

l.-f^lin (jjJl (JL)L»-^JLt CjLh-u f-X-^J <LuiLiai) (j^Xc (_£JJ) L-Jsl^^UI Lt ;■< jj^JJ 

Interpretation Jj/g • 

jjjOkJLj d ~"jl * fl jjSLjj J-JtJ ( _ :r l-£- (r&jJij£JI lijjLS_i_wa jl d, _i i m ill j 

Law u>JL£J1 • 

Maxwell's Equations Ji?^ 1,3 ^VjL** • 

Metalanguage 3jjju 4jJ • 

Modus ponens ^yi /\ cjLuVI Sa-^La • 

Momentum ll}^>^}\ a^S • 

(^ 4l~i£11 ^J-^o J-uaL*. (jJs LLljje^t <Lu*i> .4j<T_. ,.,>ISL1I c L^wi-aJ I ^yS 
. LaL<iJ Ljij-L£j Laj^ij* jut" ULsJt i>JJk ,_y3 tiJj^tjJl ^-f 4 ^ tjj-^ 

Objectivity 4^^05X1 • 




*js *$\ 5JSLii_o J^jiiJ fil 4.ISJ t<±£.\ o"[ y*$\ i^i«JI 4_li_u_>.Sj aj g rt 1 1 |JL4 
4-1 £■ a_uaj_j) ^1 ■"■■ ^-S <■ * 1 111 ' « ' <JjLl-l. I -in >j .jaJjl^SJI LSLi_liS j g jj jk. 
_>_-_4) (_Jj a ijjk . 4_u»-ail 4Jljul aj j ii a Llcjj) i^ -vj t4 m . a ■" j *' * ■" 

4 f 1 1 rt t, aJ> j 1 j *r 1 1 .tillj Jljlj ^jj _,..■>■ q _j_j-l->-j f<u iVjl j^j l£J^I ^^-4^ 

Observable aJi^iUl. JjUJI • 

J!--* 4_-sL--. 4_uLjj-_-2 d jn*? ^L-S ljj _>" j ■ -^ ■ "**1 £yuj^bj>j_dJI i^l. g'C tl 
(JTJjJ t ,c_--1j-£.l L-L^lfLija ^ .(jruj !.!->. VI _>JJ-A ^--3 ill J jrjS-J i-3lIaJl 
4-LuL>a 4-pLi_---Ljj (J_3->Ll--u>. _j_4 '^-'-^ ^- 4J 4jjLi^ai!l 4__.aS II jjj ^J-^' 
J__>. I J-A IjJfcJ . 4\J___>.}L_<_1- SijLa 4 j n *? ^ jnjj ■( 5 _ w ^ j ^11 JiL_<s) 

Operator J^l J-aLc .^j* • 

4_j_LisLjj 4_jLa_c jj> A jjJ-U if-IJIji-Jf li-iJLS_L^ (^j dil j, <>iLj^JI ^& 

_$>=*• t 4J1 J ^>i-5 (4-aL-. 4_L>.j_<» ill j) U SlUta 4jlj ^ ^Jj (j| ^jSlcJ 
iiai_>J ^t -iUj ^ , Lj-^-Lj 4_j^*jfcl j-i-SVl 4 jU^ttl ^I>j|£1 -All 

Paradigm <_£._Lijl ^>^u t fy-itj^ • 

^rtlr jL->ol (SJjIjL-Jl •Qj-* (_jjiLa^j 4-L>Ol a>j £ t\o t Lj-a-jJ j o "1 1 rijVl (^ 
(j I .jjj^ji-T tlr^J-^-Li (_jjL». (jja 3L£L^>JLLj I^Jlj>. L>-ij^j| «_i_ual J_jjj^4 
ilVju (dttl aJ^j j-^'^i" (JjLi.? iJ1jL<iJJ|jLjl!I 3JV Ju tlirtaJl ;^^ J ■!""** 

.5JuJli2. CjLjUojj ^jLat^J j^JS UJL*. l_4iJL>»J 

Positivism 4j* .^j • 

'~'jmj"' ■ ■' j_J-^- 4 jii-^LLa 4j_ljj lZj_:_jS ■"■ ■ ■— - jl 4j_l£S a i_ijiJLio d * ■ -1 All ^^ 
LT l£. ijr lJI jJi-llI 4 (j -». j (^C. ^\U i^U j ■ -J ( LjJ^^Jj n 1 mjVI (_y3 . J^a 
f^ysj^Af) 4_J-OjAjnjI 43jJtjni! jl _l«.a u^- j-« VL [j " _' ' * ^ * »"< ■» 1 i_j.( iiLml 




inTilft^ll ^ A ■■■ la 

Jjbjt, i^lt (Ji «_a i«J| , , . 4j j 1 Ui I, I Qj|jii,^ljJ,Lj 4juxjj iSj-uLj 4.x3 I J i <o a 
4_!ljJJ (jX-j-LbjJ,! J-SljJI ^j-uLcuVl ^ ^SLu (_£JJI ti/"» L.U j^yA Sjjlj^jJI 

Pragmatism loUA^ • 

L3 ir. |_^ JJl ^* ...lAll aj_Lii) i—iAJua j-ii i4_»_)L*_a ^$£>\ ^2 -■* It- ,^M | j^ 
a[ t-iilt f-JJ-a (J^i9 f4JJj|_j jiAJI JujsI Q^SJJJ tV^i ajLa^JI (jjJLj 4jjjL-iiI 

Principle fju* • 

.^L^uiJI J-Sl_jJl f*t?cj»J 4_LaLi 4-iiil3 tf^lill (^ 

Principle of Complementarity ^LnJI !jlw« 

. j^j ji_u 4_£iL^o ^pil^SJI ISLilij^a ^ 4_t uilo^l C^jL-jH JL - :V ' J"* 1 

iJjutll 4jjJL»JI oLc.LxuaJ! (^ . 4 j oj m^l 4 1 ■ j j U j e j i >i M jL*-» jl 
.^jjfci ^jLJ, 4jcuj nj\ •"<(- 1 i lUnii j j£J !L4jL^ j i^3H (_L& (J-lij 

Principle of Inertia oP 1 ^' _>j"^H '-V '^LLulII fj^ • 

^aj . 3 : < : ... \Ktl L^l£^J.I ^3 5. j ...I ...Vl ^.sLJU j^s-i Ijla 

3'^ " Cy*j l^\ * ' ' " ' .' *** ^ ' ^ ^ C *-^ J > '■".' 'c*j ^"' ■ " A JftA. (Jj-1* (jj^- 

j_3 /jjl Jji j a i s\ ?i It |J i^a ^ i Vsj i4 t^aLiJl 4_ _ i i — i^ijJl 4j^_lb_i jji 

4 n t^" t o <L&_^-i-ajJ O'jJ- 1 OJ- 1 (j -0 ^Aj? "*'"' a ^ J'J '"^ -it i i "| O Laj; l-i ? a 
JL^jlju V 4^, j ,o- ^ .<a {Jn r""i (jy^-3 r«J (j-^J . (j^i % i\\ I g < ^-i i j ^jJ} 4 i i ,i )tu 

. fjrj ?r I to t, 1 jLsjJIj jliit (jr l£. 






Principle of minimal action J*^ Jal f jluj • 

^<\ , ,.\l < -.1 tx'i iS^_>. lXj^-ILui <4_Lo »"'"■ ■■■' jjl [jiSwflj (_£JJl I.J-jI) ^Js 

H>i.a (J^lSu 3 rt j g> (J^-^o iS^_pJI jji (jlfi (4j*iJL*. ilrt r.nj| ,ys) l^ 4 ^ 
j_ 7 jJsLLa Qji (J^ cUa^JLoJ ^ '1 ■-■ ->- a j L-Ti i » <J i(j S .<ij La (Ja! l( JjLjiILi i_3j-JLj 

Projector .Ua ,/a • 

3Jl.l) U dJIj j^ y^i La_UC . ^^Li- p^j jjja jjj— a <Ulj (P) La iUii • <• n 
pjbt ,PU BjlJ-uJI i _ 7 i£. L4JI j-^ lV l£>^ 3JI-5 -*J>J ^1^ (^l* '3j^>-J-s 
flju4 .P2U = PU : jljillllj «-il " "ill «_A 4 in <^'i jjk JJij J\ P J— iaj Ljj 
(JT l£. jL*j J?( (_r>^ ^Ll£x5 j^JS 4la.SiT 1 1-> Tim 1 1 Ljajl Ljj « "' ^ "_■ 4 j uaL>JI 

■ (jUlfl ^jlc 4. l ,< ut ll) JjLuil ufS CjI^jJ.} a Jul. 4i5p (_5JJ| jsujil JJJJI 

Property 4-1^ L^ • 

iijUa) 4 ijt a 4-jjLj^j-3 4_l<j^ (jl 4j_uoL>iJ1 (j-'f>"l fAjJijSJI LSLul£l-iwa j^S 

Propositional Calculus LL^sH ^jU^ • 

lIjLjJU-C 5 J-^2. 1 mm 4 *f j t a 4_jjj^u3 4_*J 'ul_Ja_3 4_j>Ji «_a ijjia-LlI j__S 

.LL^iJI 
Realism S^xaiyi • 

. ^'»j »t.l 3 ^ ■■■I'" ^jJl j^o" r J < j. A I j-a (^ J'loIj 4j. QlIjH iilljJll j^uaJl 
j<JLlII (2y *Ll*2|j _p^| (JJL* /cJLi J>_j^>-J <(4jJijio^is^l 4_li^IjJ|» ^jla^ldj 
^j^>.jJI j^^ 1 \ 7i "1 .«* tJiiLva LJL^j_*i t<(4j_L^L^JI <Lj_i_9 IjJ I » , Lj j^aLiJI 




mjj|aSJ| fc& ■■■1° 

<i_j_jua I^J 1 1) . a <rt\~r~ V 1 gl^t ol j i^iu^Jl <j a w, "C" (jLi£J J" -"11 

Jjjvaj i^ I ■ ■ "' ■ ■ *>' ■*' '.' dJuk Ji d a \~ '•*■ * j^-us 5j_c J-i-Lj «4_ijbj_j_dJI 
[jl — ill ^yi jLSj) ~(jp t-TuI (, i flsli-L^3j 4 I i r A>aJ j eLj ' * ' • " " " La ij^ I Jl I 

jlij-i Liij_ij- U^jI jiujIjSLJI l£lj-iKj^j 4_jj_aljJt j^_) jjj.a^liJI £->bj « t/-* 

(jjSj J^ L$_4 jl>o ^jjJI iKo-otseJ,! i51jJI» aj£s ^Jl2j jl (J? ic LLc.1 unj^ 

Schrodinger's Equation j^->±>-z> <U.sl*» • 

£jr^ g*J±>3 ' ^tH"^^' JJ- 1 iSAp <jr^' '<^-«J 'Lr*J 'O^J-" C^ 3 5J1 J^ 

Scientific Revolution ^k, s^j • 

>( j;j_jlS 3 j filt*, t_aj miS t_iLfl-cl (_y3 £jJlj*_> ^yXltj lOLcLLsJajl ,Jj-4j <_yjJI 

T jjJU Jjl f J iLj I J J -»■ r ^ fl jjSLj CiLfll nilSa) £> j_A (JJO ^LS jl (j>^ Li^H 

<(3jJjJI» '-'."".' ^jjolJLl j£ C-l U^WI tjjfc rtjJLjjj -iJjfcJ -^•i^- Li-i^jl 

jl , CjI fijiUlll jhjljS jjlUj ^yS \ g.ftj <i >"tj ^jLJ.1 oJ-ii 4j^>.lj_a ^ LJli: 

Space-time jl^OJI • 

> f 

.^Ulj^I (^^Lj i ljs*ut jlSlcj lj i^>b_) Jj-cjj '"Mj' 3 Jlj*.^ Jjjj 3jj»-Ij 
1 g "i "a- if> jjj Jj^ o " It (jSL<tJ (jLaj-Jlj (jlSL^L! 4_i-obi. 4 j'm I ^ 'lit ,Ji 



-j$£h 



m 



i 



Spiii Ijd • 

uj^jtjjl 4 mS ,1 4JjLq_<i tcLujljS d aj U. '. I SVja-a 4-JjjS *» ' 7t_LLa-u3-U. I J-4 

jjSj^ i«GL^jjo l^jl^Jj sjloiLa \Jy-v C%-±*^ ^>SLj»j V 4^tlo J-&9 . ^jljJI 
^j"i ..ill (ji^ .tiij>b cjIj h iiiji. ih/4n j\j-Zl\ oLicL^-* 1 n f, nj^ 

Jj^>. jjJlj 4^aj IVi t, I Cj_>LS li| La <— aJJI £r^J ' [ w ' ^ J * ^ J (j-JJ^ mj}j-£LII 
. ajj-u^J 4 n h Mu LjtJje-LO O-"-^ j J i I'/illl 1JLA (jl ^- Ljjkl I (j . ml i 

Theorem 4-Laj.^ • 

Truth jjj.^ • 

' jl (*L3.lLua) r- 4 ti j^ drV-JJU JLaJLa-l j^> ^jJ^uaJl j-iAi L>i t^jUiU ^ 
oL«gJJuJI Q5SJJ ^ji ^Jj. " oj i^L-l o uiJIj ^laiil j^i « La 4-uia_flJ fSjiLSJ 

Uncertainty Principle [jtOjMJ! Iju* • 

liv-x * 1 *C _i 1. lAj-a (Jj^U 2 i LLl»J JLaJ >-*^ Ur^J 'f J.'V) J * Ljja-ij£1 

x £_^sj_^« ^Ij^.^^ Ax ^_jI lo—^VI cjrt-SjMJ) (^.U- ljj) kn 

.LtlJib ojLiS h tiio*. :h/47C ^c Jet AxAp l-ij-^I J-i^L- oj^i 

5jj_ijaj 4ji_j-a^ ^_i^ ^jJI (^-ip jj^LlI 4_lj>.jII JIj3-H itil-lJJ 4_q- jlK 
3j,j-uAj 4,j'i jiija 1 n j 6 4 i.iii\ i^LuijJt (_^ ^JJJ X ^Ij.^-^U SjuljJija 

. tiJ^jtH 1 4_L.aiv I 3 Ju 1 jZm 

Universe of Discourse JLUI ^l^ • 

Domain of Proposition LUaUI Jbt^.^^1 




IdXIsSJI&ajuIs 

Wave Function ^>« <Il-i • 

l> JUk f-Li-caj Lo LjJLc. j ;'-"''- (JS (JL*o=>-1 Ig'ia i_nn >^J <jl (^-"^ t^LdjJjtja 

4_L^jJU 3JljJI ^Jj5j IjLgJJ . 2 a j t\ * ^ U 4J^J,I tjlll X n rl-iJI l1) LlJ I J_>. J [_4 

(j( ^_>5LflJ Sj^j-lu (JS tj-£ ^J ji~lU t_JjlU>a ^A La t^^-^ [_g j Ti ■*» -> 4j_jjjjj3 4_ljiS 

. d_Li.« a 'ij-'-^J 4Joj>J (_^T ji^j-3 4-cj l^ r 1. 1 ^j^. (JLflj 

Wave function reduction ^j-tl SJIj-SI (JI>o-1=) jj • 

^ ri j 1 1 j»li t^.'i i hLj (Mil* (Sji) 4_uj(j^ 4_uu^_l3 5^ojhjq (j^Lls j_±j . j^j 

5l jl 1 j ~ m j L_<i£ jjjl j all 4-jr j " \ 4 v-i'rilj_i 3jljju>J1 1 ^ *i V j i n J_jJ_»u 
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4j-)j-L>JI (jjjjjL) <L«jjbv ji^iijl A As. i .c. l A" 1,1 5^ Tx Til s lj^Aaj| JLLul £ 



.ajjIjSLII <tLj^jia jjja ^ a A t ( ^1 , ,,~Tlj 2 * ,..\\\ <Luj|^SJ| jJcjjLjjJJ 43l_ijLL« 

.4jIjiVm nl,lj SjjuaLtil jftiaJI iLijjJ^ «_<j 
«_L«J| d A , ,. Ian i \ ^V 1 _ «Cj| h ^ M i ^Jl eL)^j_aJ 4_d.jJL<a» :4jLaJJja p_4>| jjjs # 

K .'il *C i ^ pj »ii t ^ ^, ^ i, _ ((ajjI aiJI LSluKj a j • ••• "" m t l^M - « ] '^ *M 

cLj_J-AlJ d <j " *■ a j ii Mil'q j^*_i :4jjI ii " a '"'1 j » "»lj» . ^ ^^ _ hjoJjjI^JI 

. Y * v I _ iikiiL_LisL)jJlj 

. ; aj j-U-> 4_ujJua <Tm i'i (_£ jJ! jj^jJaJI ( _ ;r 3 jjLu <ljl JkSaJ jjc 

J J In M r ^^9 jLa^^ZlII 



. Sj^LoJ! <jrUiL>- rajluM 4-jKj rf-jjilll siLj^xiaJt JULjI # 

— (*_^i«Jt d jK 1 [j; -"^ I JLjAjJIj (Sj^&lLflJI 4j_aL^ (JJ4JJJ-5 (^jLr-rJI (_jjLlH # 

j (^if j ' tSj \<~>W (jjrjlxit *_«t-»J,l J'-^J iSj^&LoJIj «Luj_*Jl djiJI juo-ac-d ji^irr # 
41*_J| rtLj j All 4-jjs^aH SjjseJJI ^iJaJlj t4_LjaiLuiVI Qjj mi IT ^lr.^1 ^nl-^II 
i-rT jN 4 ^tjjjLSU /r*l»JI <Lc.luJ_9j ^jjLlt 4_t>sjJL!l 4JbeJJI j^-L^aj ' d J ^ J , J 

^..r'lj-JI ^ 3uj_lj>J| dL^Mi-HJ 5_;''lq»Jl 4l*U1 j ..hrj -j, ^-i; m, a 1x11 

.mJjj>.S|I 4-l4x!I Jjll^Jlj jbtUI ^ JUjuJl 4jj-iia£. mJI ^Lt^yLi 
j I I ii iajv ^ j I LflJj_<s LjQS ijrCu-u j^fejj (jVI ^"i i. 4_ijj i tl 4_±jiil (J^l ^< 
^3 tiJjLiijj *r(jj^>.| *_4 tjJI^"i mi a Li jl JjjjJjQ^ S ij j | -w iV 1 ^^c L*ji.jJl_« 
LLtia^j ^-uL^xjiJI f*^W (jr^ 4 tsym V7l1, I tljljJLiJIj Cjlj^u^il ^ JuJljl!! 
j* j 1 » II ■ ^j - "j~j iLwJjul 4_aLoTJl j-i^J (j^S p j ■-! " ■ ■ ■■> ...tAtl j ^ nit II jS At| 
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ijliJIi) ,Jjj> ,j jJLijJ t-jLl^ 4_<i_s.j_j 4^jjJ,t j<JLx. dl ,nl i „ ^j£. 4J jJlj^ # 
l-jLX II5A9 t Y ' **l j-jI — d tVTV J-l til KCLjJjIjXJI (^jJj ojJJI (jja» jLu^J 

^^.pJI „L3_iAJ! <(V--') j^lj^JI *L^ .(^UJcjb^mJI ,(mv) 

LyA LJIj i i^JI ( ^ t (Y->i)4^Li) j A TI f>LJ1 ol .. ...I M,i,(T--1) 

jljjIj ^ dj|j_L^L^o t (Y* *V) 2t£L>JJ t_jjL>Jj 4oUaJI tL^iJI t (Y* *0) 

,(Y* *A) jjiiQ «Jlii (ji nLjJh^ '-'lj<;^"--«j .(Y* 'V) d".rt.,im_j j<lU2I 

_ i_j|jVI 4 j Kj -^ -^ ■ ■■ I^H ^ , n J| ,j_u_ujj (A^liJl 4 n i n I A jiL " i n l # 
iri'fc. jM 4_J fl pL^Lj a1*JI 5 ^ ■ ■■ t'oj i_)jl_jj 4 j rij_flj| A i ^-Hl jj irl f # 

j^h i 5— Lta_L<aJe_It I uLiljjLlllj l 4_JjjJI Cjij_4JJ-U (J-jo JuJ-fcll ^ (Jli^jLti # 

. j_l^L»JLI ^ fit nl all jSiillj f»jl*J! d A,. .1*3 

^ i\l ^ . 1 L, ^ qUn ^_j£Laj-JI (Jj_i£alj d i <! It 1 1 S_£sl_2-!iJI j mi i ^^ i"i.i j ml # 

. S-auui Cjl^xisL>iilj "ijjjjj^iljJl jjjal>iJl^ i^jVI all (jja Cji^j muTLi 

;jj4 -4^oj>^jj uu]lj (j\J i uLli ^jjj mi r £j-o ^ioL> cLoj^jJI d i "<S 1 1 t^jjj] )}( 

...(tJiJI j_^I>a tjjjJ Jjl<5 ^ -.. t>M (Y* >"\ ( VJa _ ^AV [(Sj-^Tl^MJI (jJI 

.0 lL_ '* ( \'V- (iuLu^VI ^jUJI 4KA^)» ,Y- *T ,Yd».nA^ ..^1 ^L» 

4jJ^-»-jJI» *^ *\^ * "'3 _, .; ,„la 5 l< .^ « ;^_L»Jtj 2 j'.i ,.,',yi ijj_J»JI» i Y* • Y 
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I . wuvJi-a /wo l_l— lj <5I )-?0i 4-i-JLi 4jjLjL ■iLs^ j ^3 i_kJJJLI Li ■ *» '-"■_' 

^jLoj V ^1 S^tUI i-uL-JLil! 4iLui^lj i^^AaJIj jj-LjI ,jj21\ L^jLiu (^i^ 

roJU. <t-iuJbtj 4-JiLijj\l jliJS^I jjU"i j-Aji- i^c l(j"rjljj- ' J> i 1&& 1 1 Jul stLaJjJl 
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